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SOME MONTHS AGo I began a study of the genus Arnebdia for the purpose 
of determining whether or not the eastern Asiatic species A. Hancockiana 
(Oliver) Johnston had been properly assigned to that genus. As the study 
progressed questions arose as to precisely how Arnebia could be dis- 
tinguished from Lithospermum. As a basis for the solution of this problem 
dlissections were made of representative species of Lithospermum. This 
pave me reasons for doubting the naturalness of that genus as currently 
defined. Methodical study of all the species of Lithospermum was then 
«ommenced, and the investigation eventually extended to members of other 
sbviously related genera. From an examination of a few Asiatic species 
my study has gradually widened into a critical re-examination and 
redefinition of Lithospermum and all the other genera of the Lithospermeae 
characterized by coarsely bracted inflorescence. 

The present paper is concerned only with Lithospermum. The species 
of the genus are enumerated, their principal synonymy given, and a key for 
their identification provided. My chief concern, however, has not been with 
the details of species-classification, but rather with the over-all composition 
of the genus, and in its units only so far as they reveal morphological 
traits pertinent to the definition of the genus and the major grouping of its 
species. The observations given concerning the species are primarily those 
significant in establishing the relationship and the precise position of the 
species in a natural classification. They are mostly concerned with the 
‘nner structures of the corolla, for the most part described only imperfectly, 
'f not completely ignored, by previous writers. The related genera will be 
ziven similar treatment in the next paper of this series. Their relationships 
with Lithospermum will there be discussed at length, and new generic 
Jescriptions, keys, and tabular synopses useful in evaluating and distin- 
zuishing them will be provided. 

As here treated Lithospermum includes Arnebia and Macrotomia, but 
»xcludes Lithodora, Moltkia and Stenosolenium, as well as Lithospermum 
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apulum L., L. miscrospermum Boiss., L. cinerascens (DC.) Johnston, L. 
revolutum Robins., and the species allied to L. arvense L. and L. purpureo- 
coeruleum L. The genus thus delimited is a very natural one, readily 
distinguished from its closest relatives by decisive characters of fundamental 
importance. Its species are many and diverse, and, though prevailingly 
well marked, exhibit in all degrees of expression and in many combinations 
the various evolutionary modifications that distinguish them. As a result of 
a wealth of intermediates, and the freedom with which characters are 
combined, there are no clear-cut large groupings of the species within the 
genus. The genus has great internal coherence. It is exasperatingly lacking 
in lines of cleavage. There are no sharply defined natural major divisions. 
Even artificial divisions useful in a key are difficult to find. The genus 
contains so many well-marked species that even the naming of species- 
groups (series) seems impractical, since the majority of them would be 
monotypic. Accordingly I have proposed no subgeneric divisions in 
Lithospermum. This is not because I have made no attempt to discern 
them, but only because I have been forced to the belief, reluctantly, that no 
useful, natural, definable ones are present. 

The latest comprehensive study of Lithospermum and Arnebia is that 
published in 1846 in the 10th volume of De Candolle’s Prodromus. Sub- 
sequent publications concerning the genera have been mostly regional, 
most of them relating to only a limited number of species. Four papers, 
however, have sufficiently broad scope to be especially useful to the student 
of Lithospermum. One by Helene Spengler, Oesterr. Bot. Zeitschr. 68: 
111-123, f. 1-41 (1919), is a study of the form and internal organization 
of the corollas of Lithospermum. Many species were examined and 
described, and the dissected corollas (and frequently also the nutlets) 
were illustrated. While her observations do not always conform with my 
findings, her paper is a stimulating and useful one. The many American 
Lithospermums have been treated by Johnston, Contr. Gray Herb. 70: 18— 
31 (1924) and 78: 6-11 (1927). The species are keyed and their synon- 
ymy given. Incidental to the publication of additional species, another key 
to the American species was later published by A. Brand, Fedde Repert, 
28: 10-17 (1930). The synonymy of the American species has been rather 
completely covered by Johnston and by Brand. Synonymy for the species 
of Eurasia and Africa is to be found in the purely bibliographic paper by 
G. Stroh, Beih. Bot. Centralbl. 588: 203-211 (1938). ' 

The present study is based primarily on the material in the large and 
very representative world-wide collection of the Boraginaceae assembled at 
the Gray Herbarium by my efforts during the past twenty-five years. 
From that source suites of specimens representative of practically all species 
have been available for dissection and repeated examination and com- 
parison. Supplementary material of great usefulness has also been received 
on loan from other institutions: Mexican and African collections from 
the Missouri Botanical Garden, Mexican and South American from the d 
Chicago Museum of Natural History and from the United States National _ 
Museum; and Asiatic (“Arnebia”) from the Natural History Museum, 
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Stockholm, and from the Botanical Museum of the University of Lund. 
The type of Arnebdiola was also sent for my examination from the Botanical 
Institute, Florence. Through the courtesy of the curators of the institutions 
mentioned I have had a very large and representative series of specimens 
for study. For this help I wish to express again, now publicly, my grateful 
appreciation. 


GENERAL OBSERVATIONS ON THE FLOWER AND FRUIT 


Most species of Lithospermum have yellow or orange, or at least 
yellowish corollas. Albino variants of these, if they exist, are apparently 
extremely rare. Pure white corollas, entirely so or yellow only in the throat, 
are characteristic of about seventeen species. Blue or pink or brownish 
corollas are characteristic of a few other species, mostly Asiatic. In general, 
closely related species agree in corolla-color. Among the Asiatic species 
formerly placed in Arnebia a number (L. decumbens, L. Griffithii, L 
Szechenyi, L. guttatum and L. Tournefortii) have five black or blue spots 
on the yellow or orange corolla-limb. These decorative spots, one adjacent 
to the base of each sinus on the limb, are evanescent, being dark and con- 
spicuous on the newly expanded corolla but soon fading after prolonged 
exposure to sunlight. They occur on the corollas of species sharing general 
relationships but no immediate affinity. 

The corolla-lobes usually have entire margins. Erose or lobulate or 
‘acerate margins, however, are characteristic of the Asiatic L. fimbriatum, 
L. fimbriopetalum, and L. Bungei, all former members of Arnebia, and 
also of the American species L. incisum and L. calycosum. 

The throat of the corolla may bear five well-developed invaginate 
appendages, or these may be imperfectly developed or entirely lacking. 
The faucal invaginations may be trapeziform, gibbose, lunate, or mere 
convexities. They may be velvety, velvety with intermixed stipitate glands, 
er merely glanduliferous. When present their location is marked on the 
outside of the corolla by slits that open into pocket-like recesses or merely 
by convex depressions of varying depth. Minute stipitate glands are 
common features in and about the throat of the corolla. They may occur 
on the faucal appendages, when these are present, but are usually most 
abundant on the inner side of the appendages and especially just below 
their base. Frequently they are abundant on the walls of the corolla-tube 
as far down as the filament-attachments. In many species they decorate 
the decurrent base of the filaments. In some of the species lacking faucal 
appendages (L. discolor, L. viride, L. californicum) the glands are abundant 
and generally distributed in the throat, and in others (L. multiflorum, L. 
vbovatum, and L. calcicola) they may form sharply circumscribed con- 
wregations that take the place of the appendages. The species which have 
the corolla-throat unappendaged and sparingly or not at all glanduliferous 
are mostly Asiatic. Most of them were formerly placed in Arnebia. Indeed, 
Jack of such appendages and glands has been used as the crucial character 
in attempts to distinguish Arnebia from Lithospermum. It is to be noted, 
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however, that among these Asiatic species glands are not completely absent 
in the corolla-throat. In species such as L. Hancockianum, L. Sewerzowi, 
L. Szechenyi, L. guttatum, L. densiflorum, and L. Griffithii the glands may 
occur only in very moderate quantity or be very sparse, but they are present 
and are evident when looked for. 

The inner wall of the corolla-tube is glabrous in most species or at most 
has only very minute hairs on the basal nectary. The tube is distinctly 
hairy, however, in L. hispidissimum, L. Tournefortii, and L. discolor, as 
well as in the three related species L. cobrense, L. obovatum, and L. 
tubuliflorum. The development has diagnostic value but little importance 
as an indicator of relationship. The species with hairy corolla-tubes are all 
heterostylic. In some the hairs are more abundant in the short-styled 
flowers than in the long-styled ones. An extreme condition occurs in 
L. obovatum, in which only the long-styled flowers have hairs, the tube of 
the short-styled corollas being glabrous. 

Another feature of the corolla of Lithospermum is the nectary located 
inside the tube 1-2 mm. above the base. This appears in a variety of forms 
and has various degrees of development. In some species the nectary 
appears to be undifferentiated (L. Tournefortiu, L. Benthami, L. euchromon, 
L. tetrastigma) or marked only by minute hairs (L. densiflorum, L. 
incisum). In other species it is hardly more than a tumid band (ZL. 
californicum, L. ruderale) or a lineate ridge (L. fimbriatum). Frequently 
it becomes a prominent annulate ridge or flange (ZL. officinale) or even 
collar-like and as much as 1 mm. high (L. guttatum, L. Aucherii). Not 
uncommonly it is more or less lobulate. In some species (L. multiflorum, 
L. cobrense, L. caroliniense) it is divided into ten proximate quadrate 
lobes. Related species tend to have similar nectaries. 

The anthers are oblong or narrowly oblong with obtuse or rarely some- 
what acute or even apiculate tips. In non-heterostylic flowers they are 
borne near the summit of the corolla-tube or below it at a distance not 
exceeding their own length. When the tube is short, as in L. officinale, 
they may be attached near the middle of the tube, but in flowers with 
elongate tubes, such as are present in most species, they are always borne 
in the upper quarter of the tube. In corollas with faucal appendages the 
tip of the anther commonly reaches up to the appendage-base and is never 
more than an anther-length below it. This is the normal condition in the — 
genus. Most departures from it are associated with heterostyly. In long- ~ 
styled flowers the anthers are usually borne at or near the middle of the — 
tube even when the latter is very elongate. In L. obovatum, L. cobrense, 
and L. tubuliflorum they are extremely low, being borne on the lower third 
of the tube. In short-styled flowers the anthers are found very high in the 
tube and frequently partially exserted from it. In this genus any corolla 
bearing anthers near the middle of its tube almost certainly belongs to a 
long-styled flower of a heterostylic species. 

The filaments are usually short, less than one half and usually only a _ 
third or a quarter of the length of the anther. Two species show notable 
departure from this norm. The stamens on the short-styled flower of L. 
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hispidissimum have filaments nearly as long as the anther. In the long- 
styled flowers, however, the relation of filament to anther is normal. One 
of the most aberrant filaments, however, is that present in some of the 
plants I have referred to L. tschimganicum. This will be discussed under 
that species. 

The attachment of the stamens in most species is whorled, i.e., within 
the individual corolla all are attached at the same level on the corolla-tube. 
In L. Tournefortii, however, although always confined within definite 
zones on the tube, the stamens are affixed at several differing levels. In 
L. decumbens, western forms have whorled stamens or may have one 
stamen borne slightly below the other four. In eastern forms, however, 
the stamens within a corolla are frequently borne at several loosely spaced 
superimposed levels, with two anthers at the mouth of the tube, another 
pair below, and a single anther lower down. In both L. Tournefortii and 
L. decumbens, accordingly, there is a departure from radial symmetry in 
the androecium. Such departures are present in a number of genera closely 
related to Lithospermum. Stamens attached at unequal heights in the 
tube are developed by species of Stenosolenium, Lithodora, and Alkanna. 
In Moltkia the filaments become unequal in length. Zygomorphy associated 
with stamens of various length and heights of attachment occurs in Echium 
and Halacsya. The sporadic appearance of aberrant stamen-attachments 
in Lithospermum is not surprising. 

The behavior of the style in the non-heterostylic species deserves some 
comment, since its length relative to that of the corolla-tube may change 
between the time pollen is shed in the flower-bud just before opening and 
the time when the flower is completely expanded. In mature flower-buds 
the style is usually sufficiently long to carry the stigmas up between the 
dehiscent anthers or just above them. In species such as L. officinale, L. 
distichum, and L. ruderale the relative position of stigma and anthers 
remains similar in the expanded corolla. In some species there is evident 
elongation of the corolla-tube subsequent to anther-dehiscence. When this 
is accompanied by comparable elongation of the style, as in L. calycosum, 
the relative position of anthers and stigmas is maintained. In L. Nelsoni 
and L. strictum, however, the style elongates less, and although the stigmas 
are between the anthers at dehiscence, they assume a position below them 
when the corolla is completely expanded. In some of the Mexican species 
(L. oblongifolium, L. viride, L. Muelleri, and forms of L. calcicola) the 
style has become very elongate in the unopened bud. At the time the 
anthers dehisce the stigmas are held well above the anthers and the stvle 
itself is somewhat contorted in order to accommodate its length in its 
cramped quarters. When the corolla eventually opens the style straightens 
and the stigmas become exserted from the corolla-tube. Were the corolla- 
lobes of these species not strongly imbricate, but valvate as in Onosmodium, 
the style could force a way out through the tip of the unopened corolla 
and be precociously exserted in the manner characteristic of that related 
genus. A very different condition exists among the annual species of the 
Old World. In some plants of L. detonsum the stigmas and anthers are 
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juxtaposed at the time pollen is shed, but by the time the corolla is fully 
expanded the stamens are carried high above the stigmas. The corolla-tube 
has apparently elongated more rapidly than the style. In L. decumbens 
and other plants of L. detonsum, even when pollen is shed, the stigmas are 
well below the anthers. Interestingly, they become even more widely 
separated by the time the corolla is fully expanded. 

The style usually bears two stigmas; only in L. tetrastigma and L. 
decumbens is the number increased to four. Among some of the Asiatic 
species, particularly the annual ones, the style is apically forked and the 
stigmas terminate the short branches. In most species, however, the stigmas 
are sessile on the upper end of a simple style. Though usually terminal, in 
some American species they are distinctly subterminal, being affixed 
laterally slightly below a convex or conic, and sometimes notched sterile 
tip of the style. The latter condition is usually well developed in L. Nelsonit, 
L. mediale, and L. oblongifolium. The stigmas are usually distinct, but in 
such species as L. strictum, L. Muelleri, L. fimbriatum and L. Szechenyt 
they are crowded together on the tip of the style and their juxtaposed bases 
may become somewhat joined. Most stigmas are more or less globose, but 
in species such as L. guttatum and L. multiflorum they may become 
flattened and broadened and even obscurely lobed. Two species have the 
style more or less evidently twice forked and frequently bearing a stigma 
terminating each of the four ultimate branches. This remarkable condition, 
unique among the Boraginoideae, no doubt arose by division of stigmas 
borne on a simply forked style. Indeed, a suggestion of the condition is 
not infrequent in L. guttatum. In some individuals of that species the two 
stigmas may be very deeply bilobed and even nearly divided. With such 
evidence that an incipient stage actually exists, the further evolutionary 
steps for the formation of a bis-bifid style bearing four stigmas is not 
difficult to imagine. In any case the two species with this extreme develop- 
ment give indications in all other structures that they are not immediately 
related. The peculiarities they share are probably parallelisms and not the 
direct product of shared immediate ancestry. In this regard it is to be noted 
that the stigmas of L. tetrastigma are narrow and elongate, a form unique 
in this genus. 

Heterostylic flowers are developed by at least eighteen species of 
Lithospermum. The two types of flowers in these species differ not only 
in position of stamens and length of style, but also in the size and frequently 


even in the shape of the pollen grains. Among most of these species the : 


anthers in the long-styled flowers are borne near the middle of the corolla- 
tube. In L. obovatum and L. tubuliflorum, however, the anthers are in the 
lower third of the tube, while in L. fimbriatum, L. densiflorum, and L. 
his pidissimum they are borne in its upper third. The style in such flowers 
usually reaches the summit of the corolla-tube and may be even slightly 
exserted from it. In L. densiflorum long styles may be exserted as much 
as 5 mm. The anthers of short-styled flowers are borne near the summit 
of the tube, either entirely included or partially exserted from it. Their 
style reaches the middle of the tube or slightly beyond. Very short styles, 
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less than a quarter of the length of the tube, are present only in L. discolor 
and L. canescens. 

Associated with the major differences relating to style-length and stamen- 
height, there are also the correlated minor ones usually present in well- 
developed heterostyly. The anthers of long-styled flowers are usually 
smaller than those of short-styled flowers. In some species, e.g., L. 
densiflorum, the corollas with short styles are perceptibly larger than 
those with long styles. In most of the species the corolla-tube differs in 
form also. It is usually cylindric or very gradually ampliate in short- 
styled flowers. In the long-styled flowers there is usually a slight but 
abrupt increase in diameter at above the level of the stamen-attachments, 
with the result that the upper half of the tube is differentiated into an 
elongate cylindric throat. The corollas of L. obovatum present an unusual 
difference, perhaps unique among heterostylic flowers. The inner surface 
of the tube is hairy in the long-styled flowers but glabrous in those with 
short styles. The manifestations of heterostyly in L. Tournefortii are also 
unusual and perhaps unique. In that species the stamens in the individual 
corolla are not borne at one level, whorled, as is usual in most Lithosper- 
mums and other regular flowers. Rather, they are attached at several 
different heights on the corolla, and so occupy a zone rather than a single 
level on the tube. These staminiferous zones behave as do simple whorls 
of stamens. They have very different positions in the two types of flowers, 
being located below the middle of the tube in long-styled corollas and near 
its summit in the short-styled. 

The pollen grains of the eighteen species with well-marked heterostyly 
nave size-differences correlated with the two types of flower, those of the 
short-styled flowers always being the larger (Plates I and II). In nine of 
these species (L. Griffithii, L. Tournefortti, L. densiflorum, L. discolor, L. 
canescens, L, multiflorum, L. cobrense, L. obovatum, and L. californicum) 
the grains in the two floral types, though obviously different in size, are 
stherwise very similar. This is normal and is the condition present in all 
senera in which marked heterostyly has been studied. The pollen of the 
“emaining nine heterostylic species is not of this conventional sort. The 
srains in the two types of flower differ not only in size but in shape as 
well. This is a most unusual condition. Indeed, it seems to be a type of 
sollen dimorphism previously unreported. The flowers of those species of 
Lithospermum in which it occurs present heterostyly in one of its most 
nighly elaborated states. Two of the nine species having dimorphic 
sollen are American (L. tubuliflorum and L. caroliniense) and seven are 
Asiatic (L. fimbriatum, L. Sewerzowi, L. Szechenyi, L. guttatum, L. 
Benthami, L. euchromon, and L. hispidissimum). Tf classed according to 
‘he intimacy of their relationship, these nine species fall into eight groups 
1s follows: 1. L. tubuliflorum; 2. L. caroliniense; 3. L. fimbriatum; 4. L. 
Sewerzowi: 5. L. Szechenyi; 6. L. guttatum; 7. L. Benthami and L. 
suchromon; and 8. L. hispidissimum. Most of these have their closest 
ffinities not with each other but with species or species-groups having 
yollen little or not at all differentiated in shape. Furthermore, their closest 
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relations are intra-continental, the American species having a basically 
different type of pollen than that of the Asiatic species. Heterostylic 
species with dimorphic pollen do not form a natural group. 

With heterostyly so strongly developed in some species, it is surprising 
that the other members of the genus show so few tendencies of that nature. 
Some evidence of incipient heterostyly occurs among some of the many 
puzzling forms of L. decumbens. Throughout the wide range of that species 
plants within a collection may or may not show differences in style-length, 
and moderate differences in the distance below the corolla-lobes at which 
the stamens are attached. In some collections of the large-flowered forms 
of the species from Central Asia, the differences can be more marked and 
even involve the shape of the corolla-tube. In all these forms, however, 
pollen shows no variation in size or shape. If tendencies towards 
heterostyly do exist, they have only weak and uncertain expression. 

Within the Boraginaceae heterostyly is known in Lithodora, Pulmonaria, 
Anchusa, Symphytum, Amsinckia, Cryptantha, Oreocarya, and Paracaryum. 
Of these genera only Lithodora is closely related to Lithospermum. Most 
of its species have dimorphic flowers differing in style-length and height 
of stamen-attachment, and in some, even in the form of the corolla-tube. 
Unlike Lithospermum, however, the two types of flowers in Lithodora show 
no differences in pollen. 

Cleistogamy is present in Lithospermum incisum, L. Parksti, L. confine, 
and L. mirabile, all members of a closely intrarelated group, and also in L. 
calycesum. In L. incisum the plant first produces clusters of large, very 
attractive chasmogamic flowers, mostly infertile, and subsequently only 
large numbers of cleistogamic flowers which fruit prolifically. Chasmogamic 
flowers may be completely suppressed in L. confine. In the other species the 
cymes produce conspicuous chasmogamic flowers until late in the growing 
season, and then only minute cleistogamic ones. Both types of flowers appear 
to be equally fertile. In all of the five species mentioned the cleistogamic 
flowers are very similar. The corolla is calyptrate, usually 1-3 mm. long, 
and eventually falls without opening. Faucal appendages and _ stiped 
glands that may be present in the large open flowers are not developed 
in the corollas of the cleistogamic flowers. The pollen produced by open 
and closed flowers is indistinguishable, or at most very slightly smaller in 
the closed flowers. Since the style of the closed flowers is extremely short, 


the fruit produced by each of the two types of flowers is readily distin- 


guished by the length of the persisting style associated with it. 

It is surprising that cleistogamy is not a more common development in 
Lithospermum. Anyone seeking pollen in this genus for examination soon 
discovers that the anthers of expanded flowers are nearly always empty. 
Although the books report that Lithospermum is proterogynous, without 
exception I have found that normal anthers in this genus shed their pollen 


before the corolla opens. The pollen is dumped out and adheres in masses | 


on the inner sides of the faucal appendages and on the glanduliferous wall 


of the throat. In some species masses of pollen adhere to the stigma, in the | 
bud frequently surrounded by the anthers, and these masses are later — 
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carried up into the mouth of the corolla by stylar elongation. The physical 
conditions are extremely favorable for self-pollinization. Indeed, only if 
the flowers are self-sterile can it be prevented. Investigation of heterostyly 
in many other genera has indicated that the condition is usually accom- 
panied by a high degree of self-sterility. Possibly this is also present 
in most of the non-heterostylic species of Lithospermum. 

The nutlets of most species of Lithospermum are ellipsoidal or ovoid and 
usually have a smooth lustrous white surface. There are, however, many 
deviations from this common type. The surface may be smooth and 
porcelain-like or more or less pitted, or, particularly in Asiatic species, 
tuberculate, verrucose, or rugose. It may be white or stained with yellow- 
brown or brown, or, in Asiatic species, gray, brownish, or even olivaceous. 
Occasionally it is rubiginous (L. tetrastigma) or minutely mottled with 
purplish (L. Tournefortii). The prevailing shapes are ovoid or ovoid- 
ellipsoidal with rounded dorsum, rounded or obtusely angled venter, and 
blunted obtusish apex. Sharply pointed, subrostrate nutlets, however, 
occur in L. euchromon and L. Sewerzowi. In L. tetrastigma the nutlets are 
compressed, having a broad, flat or slightly concave back and convex 
venter. In L. fimbriatum and L. detonsum the broad nutlets have a wide 
depression down the middle of the lower half of the dorsum. 

American species frequently have a well-developed ventral keel. This 
is commonly low and rounded, but in L. strictum it is narrow and acute. 
It may extend even over the apex of the nutlet and onto the dorsum. 
Among Mexican species the ridge down the middle of the venter is fre- 
quently made more prominent by a line of pits or slit-like depressions in 
the pericarp on either side of it. In most American species the ventral angle 
of the nutlet is traversed from top to bottom by a fine lineate sulcus 
representing the ventral suture. Among the Asiatic species other than 
L. Tournefortii and L. tschamganicum there is little or no evidence of 
this suture. The venter of their nutlets may be angled but is never 
obviously keeled, nor does it bear lines of pits and slits. In most species 
the nutlets are gradually narrowed to the base. In some, however, as the 
-esult of a lineate suprabasal constriction, the nutlet may develop a collar- 
like base (L. matamorense, L. incisum) and in others, because of a much 
broader suprabasal constriction (L. ruderale, L. viride) it may have a short 
stout neck just above a flaring base. 

The nutlets have a basal attachment surface, commonly rounded and 
about as broad as long. It is usually flat or slightly concave or convex. In 
lL. incisum, however, it is very deeply concave, almost excavated, and 
furthermore bears a spur-like projection. In L. guttatum the attachment 
has a broad lateral prolongation extending a short but evident distance up 
the venter of the nutlet-body and then outward under the truncate base 
of the ventral keel. A comparable upward prolongation of the attachment 
surface occurs also on the very aberrant nutlets of L. tetrastigma. The 
Jorso-ventrally compressed nutlets of that species have a cordate base. T he 
ittachment is transversely elongate and depressed at the center and has a 
juadrate lobe extending upwards on the ventral side of the nutlet-body. 
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The gynobase in Lithospermum, traditionally described as flat, is, as a 
matter of fact, usually depressed pyramidal. When all four nutlets have 
been matured and shed, the gynobase usually bears four plane or some- 
what concave and upcurved surfaces that slope towards the base of the 
style at angles of ten to forty-five degrees. In those species with nutlets 
that have a ventral upward extension of their attachment-scar (L. 
guttatum, L. tetrastigma, and to a less extent L. Sewerzowi) the gynobase 
may even take the form of a strongly truncated pyramid. Among most 
American species the surfaces on the gynobase (the scars or pads left by 
the fallen nutlets) usually have an upturned or thickened cartilaginous 
margin and tend to be joined laterally by cartilaginous tissue. In most 
Asiatic species, however, as well as in a very few American (L. Nelsonii, L. 
Berlandieri) the attachment pads on the gynobase are unmargined and, 
though juxtaposed, remain distinct. In L. oblongifolium and L., strictum, 
in which the pyramidal gynobase is about as high as broad,-the cartilaginous 
tissue between the margined attachment-pads becomes very prominent and 
even continues upward to the base of the style as narrow wings along the 
angles of the gynobasic pyramid. 


POLLEN 


In this genus I first examined pollen for the purpose of determining if — 
there were size-differences associated with heterostyly. When the surpris- 
ing variety of forms was revealed, the pollen of Lithospermum and related 
genera was methodically examined. It proves to be an extremely good indi- 
cator of relationships, generic as well as specific, and hence of great use- 
fulness in classification, particularly so in Lithospermum. Since my pur- 
pose has been to examine pollen from as many herbarium specimens as 
possible (about five hundred were sampled in Lithospermum) my technique 
has been a simple one. Dehiscent anthers with pollen, taken from the 
flower-bud just before the expansion of the corolla when possible, have been 
macerated on a slide in a drop of 85% lactic acid and then protected by 
a coverglass. The grains expand rapidly and reach permanent form in a 
minute or two. Labeled, unsealed mounts have been used repeatedly over 
a period of six months. Those which dried out have been quickly repaired 
by the addition of more lactic acid. Comparison of such old mounts with 
freshly made ones shows no difference in pollen size or form. The grains 
were studied and measured under 450 magnification. It is obvious that a 
refined technique, and especially the use of stains and higher magnifications, 
would reveal much more concerning the pollen than the gross features, the 
size and form, and the position and number of pores which I have observed. 
That, however, is left to a better microscopist than I. In the present 
study of Lithosbermum a wide survey of pollen-types is more useful than 
one that is limited because it is detailed. 

The pollen of Lithospermum is notable in several respects. In the 
heterostylic species the grains of long-styled and short-styled flowers differ 
not only in size but frequently in shape as well. Differences in size are 
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not unexpected. They have been found associated with heterostyly in 
genera of many families. Darwin, indeed, was inclined to consider them 
as the ultimate proof that true heterostyly was present. Differences in 
shape, however, are a different matter. I have, in fact, been unable to 
discover any previous report of such a condition. This pollen dimorphy 
which is associated with the heterostyly in some species of Lithospermum 
may be unique. 

The two kinds of pollen produced by the various heterostylic species of 
Lithospermum are illustrated in Plates I and II. It is to be seen that size 
differences occur in all the species. Dimorphy is extreme in L. tubuliflorum 
(fig. 10) and L. caroliniense (fig. 12), moderate in L. Hookeri and L. 
, euchromon (fig. 3), L. fimbriatum (fig. 4), L. guttatum (fig. 5) and L. 
 hispidissimum (fig. 7), and only weak or variable in L. californicum (fig. 
\9), L. cobrense (fig. 15), and L. canescens (fig. 11). 
| The pollen of five species (L. incisum, L. Parksii, L. confine, L. mirabile, 
;and L. Tourneforti) is almost perfectly spherical. In a few others it is 
;subglobose with the sides slightly angulate when viewed in lateral profile 
\(L. viride, L. Macbridei, L. strictum, L. Muelleri). In most species, 
lhowever, it is distinctly elongate with the length twenty-five to two hundred 
tper cent greater than the maximum thickness. In polar view and in trans- 
verse sections perpendicular to the axis, the grains have a circular outline 
‘or sometimes a slightly polygonal one if prominent pores are included. In 
lateral view the profile varies greatly. The sides may be convex or out- 
vardly angled, concave or inwardly angled, or straight and parallel or 
ssomewhat convergent. What is most unusual, the outline of the upper 
half of the grain may differ greatly from that of the lower half. As a 
rresult, the grains have a wide variety of forms. They may be spherical, 
‘ellipsoidal, barrel-shaped (cylindric with rounded ends), ovoid in various 
modifications, or, as a result of a medial or submedial constriction, 
yachieve a lateral outline suggestive of an hourglass or a shoe-print in the 
ssnow. In size they also vary widely, from 65-72 p» in L. densiflorum down 
jtc 13-16 pin L. officinale. As observed by me under 450 magnification, the 
ba rains appear smooth; I have detected no furrows. The pores are small and 
lusually inconspicuous or even invisible. Only in a few species are they 
noticeably protrudent in lactic acid (L. Pringlei, L. indecorum). Their 
)yosition and number is usually most readily determined by a study of 
ishrunken or collapsed grains. 

Two fundamentally different types of pollen, best distinguished by the 
)osition of the pores, are recognizable in the genus. One is represented by 
lifteen of the species formerly referred to Arnebia and Macrotomia; the 
ltther by the remaining twenty-nine species here referred to Lithospermum. 
lin the latter type the pores are in a single row, equally spaced around the 
grain. Their number may be six, seven, eight, or nine, the particular num- 
joer being relatively constant in the pollen of a given plant, but usually 
f ‘arying over two or three numbers _among individuals of the species. 


310 JOURNAL OF THE ARNOLD ARBORETUM _[VvoL. xxxmr 


is, however, in this type of pollen, a tendency for the upper and lower 
halves of the grain to differ in size and form. When such asymmetry is 
present the band of pores may occur at levels below the middle of the grain. 
In the subcylindric grains of L. calcicola the pores are only slightly below 
the middle. They are more so in the somewhat ovoid grains of L. 
tuberosum and very conspicuously so in grains having the hourglass or 
shoe-print profiles. In such medially constricted grains the pores are 
located where the lower half of the grain is broadest, or, in other words, 
at the point where the evenly rounded curve of the base of the grain 
terminates and constriction begins. When these grains are viewed in lateral 
profile, the constriction just above the pores is by sloping, straight (not 
curved) lines. The convergent straight lines of this constriction form the 
distinctive shoulders recognizable in many grains of this type. As land- 
marks, even in grains of the hourglass form, these sloping shoulders dis- 
tinguish the lower from the upper half of the grain and are always an 
indicator as to the location of the single band of pores. 

The other type of pollen in Lithospermum, that which is characteristic 
of most species formerly placed in Arnebia and Macrotomia, is always 
perfectly symmetric, with the bottom and top halves alike. It may be 
cylindric or nearly so, or weakly to strongly constricted medially and hence 
sometimes subcylindric with slightly concave sides or more or less clearly 
of the hourglass form. The pores are very indistinct. They appear to be 
arranged about the convex ends of the grain, five (or rarely four) in the 
row at each end. Possibly there may be additional pores, one at each pole. 
In this type of pollen there are no pores on or near the equator. In three 
species, L. densiflorum, L. detonsum (fig. 29) and L. Aucherii, the grains 
sometimes appear to be serrulate at the constricted equator. When empty, — 
or dry and shriveled, they have an unusual form, being somewhat basket- 
like and consisting of superimposed rings joined by five (or four) equally 
spaced ribs. The ribs are usually verrucose at the middle and presumably — 
form the serrulations previously mentioned. The empty or shrunken 
grains of the other species in this type are not ribbed nor basket-like. — 
Commonly they appear subcyclindric or bag-like. If they burst open, it is 
usually at one or more places at the ends, never at or near the middle. — 
The pollen-walls are evidently thicker and more rigid in these grains than 
in the other type of pollen. : 

The developmental history of the asymmetric pollen grains deserves 
study. Prepared sections of the anther at various stages of development — 
should reveal exactly how the unusual grain-shapes arise and how, for 
example, grains with the hourglass form can be efficiently packed together ~ 
in the theca. Until the matter is investigated we can only suspect that the — 
peculiarities in the form of the grains must be a manifestation occurring 
late in their ontogeny. 

Of the two types of pollen in the genus, the more common one, that with 
six to nine pores in a single row, shows the greatest diversity in outline. 
The many forms assumed by this pollen type can be homologized, however, 
as modifications of a spheric grain with equatorial pores. From a spheri¢ 
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‘grain, by equal enlargement of both hemispheres, ellipsoidal and _ barrel- 
shaped grains can be derived. The asymmetrical grains, those bearing the 
row of pores below the middle, are probably the result of hypertrophy of 

‘one hemisphere. In the very asymmetric pollen with the hourglass or 
foot-print profile, in which the row of pores is near one end, one half of 

| the original basic spherical form is to be recognized in the rounded base of 

\the grain. The major portion of the grain, that above the band of pores, 

iis the other hemisphere excessively enlarged and greatly modified in outline 


(Que ege 
000008 


TExtT-FIG. 1. Relation of the forms in the two types of pollen in Lithospermum. 
(Levels at which rows of pores are borne indicated by arrows and broken lines. 
ifype with two rows of pores (upper figures) always symmetrical, differing in 
he degree of medial constriction. Type with one row of pores (lower figures), 
probably all modifications of a sphere, becoming ellipsoidal or subcylindric by 
bequal modifications of the two hemispheres or becoming ovoid or achieving more 
hasymmetric form by excessive modification of only one hemisphere. 


} 


What relations this type of pollen may have with that which has the pores 
jin two rows is obscure. The two different types remain distinct and their 
jwariants give no clues as to how one of the types might have given rise to 
\the other or how they might both be derived from a common ancestral 
COrmM. 


THE RELATIONS OF LITHOSPERMUM AND ARNEBIA 


| Ina subsequent paper I will discuss the nature and relations between 
|Lithospermum and the numerous allied genera and give reasons why certain 
species previously classified under Lithospermum should be excluded. 
j50me justification must be given at this time, however, for the inclusion 
bvithin Lithospermum of species which other authors have believed 
\cenerically separable. The species concerned are those which constituted 
the genus Arnebia or its segregate Macrotomia. For convenience in 
Nliscussion I have listed below all the species that recent authors have 
| lassified under these two genera. Those genera other than Arnebia under 


ivhich the species have been classified are named within brackets. 
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Arnebia tinctoria 

Arnebia decumbens 

Arnebia Griffithit 

Arnebia hispidissima 

Arnebia Bunget 

Arnebia fimbriopetala 

Arnebia minima 

Arnebia linearifola 

9. Arnebia [Macrotomia] euchroma 
10. Arnebia [Macrotomia; Leptanthe| Benthami 
11. Arnebia [Macrotomia] densiflora 
12. Arnebia fimbriata 

13. Arnebia obovata 

14. Arnebia Szechenyt 

15. Arnebia guttata 


ONAN BRWDN HE 


16. Arnebia [| Macrotomia| echioides 
17. Arnebia [Lithospermum] Hancockiana 


Among the seventeen species that botanists have assigned to Arnedia, 
the first fifteen in the above list share the greatest number of significant 
characters. The two at the end of the list, although giving evidence of 
relationship with the others, deviate from them in important details. Below 
I have given the characters of ““Arnebia,” deriving them only from the first 
fifteen species in the list. The aberrant characters of the two species at the 
end of the list are not included. For comparison, a characterization of 
Lithospermum (exclusive of Arnebia and Macrotomia) is also provided. 


ARNEBIA, P.p. 


Annual or perennial; flowers frequently heterostyled; corolla yellow, 
orange, blue, pink, or brownish, sometimes with an evanescent spot between 
the bases of adjacent corolla-lobes; corolla-throat without appendages, 
usually also lacking stipitate glands or these sparse if present; corolla-tube 
glabrous or rarely hairy; corolla-nectary present or absent, weak or well 
developed; style simple, forked or twice forked, stigmas two or four; — 
stamens whorled in corolla-tube (except in A. decumbens) ; pollen cylindric — 
or constricted medially, symmetric, bearing a row of four or five pores at — 
each end; nutlets roughened, more or less tuberculate, verrucose or rugose, : 
gray, brown, olivaceous or rubiginous, never white. — Asia and north 
Africa. : 


LITHOSPERMUM, p.p. 


Perennial or rarely annual; flowers sometimes heterostyled; corolla — 
yellow, orange, or white, never spotted; corolla-throat with or without 
intruding appendages, more or less glanduliferous; corolla-tube glabrous’ 
or rarely hairy; nectary weak or well developed; style simple; stigmas two; 
stamens whorled in the corolla-tube; pollen globose, cylindric, ellipsoidal, 
more or less ovoid, or more or less constricted medially, bearing six to nine 
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pores in one row at or below the middle of the grain or near one end; 
nutlets usually smooth, white and lustrous, but sometimes brownish or 
pitted, rough only ina few species. — America, Eurasia, and Africa. 


Even with its two aberrant species eliminated, Arnebia differs sharply 
from Lithospermum only in one character, nature of pollen. The annual 
habit is well developed in Arnebia, but a few examples of it exist in 
Lithospermum (L. matamorense, L. Pringlei). The corolla of Arnebia, 
unlike that of Lithospermum, is sometimes spotted, and may be blue, pink, 
or brownish, but it may also be yellow or orange and unspotted as in 
| Sees The corolla-throat has no appendages or at most very 
\weak ones (A. euchroma), but many species of Lithospermum are similarly 
Jacking in faucal appendages. Most species of Arnebia have no stipitate 
‘gland in the corolla-throat, but A. obovata, A. guttata, A. Szechenyi, and A. 
Patel have them in limited numbers. The style can be forked in 
/Arnebia, but it can also be simple and consequently similar to that of 
ithospermum. None of the fifteen Arnebias have the smooth, polished, 
ep cueatly white nutlets common in Lithospermum. They are brown, 
wray, greenish, or reddish, and roughened. Brown or gray roughened 
mutlets, however, do occur in some Lithospermums (L. cinereum, L. 
i irabile, LE. Pepi, 
| The fifteen species of Arnebia cannot be distinguished from Lithosper- 
enum more readily if the practice of some authors be followed and the 
froarse perennials (A. euchroma, A. Benthami, and A. densiflora) be 
\assigned to Macrotomia and the remaining twelve species be left in a 
icestricted Arnebia. According to some authors Macrotomia is distinguish- 
jable from Arnebia by its simple style, lack of nectary in the corolla-tube, 
land its coarse habit. The authors who have used these characters had not 
[dissected all the species of Arnebia. Simple styles also occur on A. 
ismbriata, A. obovata, and A. Szechenyi, and the nectary is also lacking in 
I. tinctoria, the type of the genus Arnebia. Furthermore, the coarseness 
af habit supposed to distinguish Macrotomia from Arnebia becomes only 
f vague matter of degree when forms of Macrotomia euchroma and 
lavynebia guttata are compared. Macrotomia is not a readily definable or 
Jsseful concept, furthermore it is unnatural, for Macrotomia euchroma and 
. Benthami are not immediately related to M. densiflora. 

The two Arnebias recognized as aberrant, and as yet undiscussed, remain 
oo be considered. The first of these, A. Hancockiana, combines characters 
if Arnebia and Lithospermum. Its blue or pink unappendaged corollas are 
more suggestive of Arnebia. In having ellipsoidal pollen with a row of 
| ores at the equator, a glanduliferous corolla-throat, a simple style with 
ubterminal stigmas, and smooth lustrous white nutlets, it has the characters 
if Lithospermum. The other aberrant species, A. echioides, has a yellow, 
potted corolla devoid of appendages and glands in the throat, which is 
‘ery characteristic of Arnebia. So also is the shape of its broadly affixed 
utlets. Its globose pollen, with the pores on the equator, as well as 
he nearly smooth surface of its nutlets, are, however, characteristic of 
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Lithospermum. Its hairy corolla-tube is duplicated in both genera, as is 
also its simple style. In bearing stamens at unequal heights within the 
corolla-tube, it is dissimilar to Lithospermum but suggestive not only of 
Arnebia decumbens but also of species in other genera related to Lithosper- 
mum, such as Stenosolenium, Lithodora, and Alkanna. The suppressed 
nectary is to be compared only with that of A. tinctoria. In most of its 
characters the species is more closely allied to Arnedbia than to Lithosper- 
mum. 

Even when A. echioides and A. Hancockiana are not considered, the dif- 
ference between Lithospermum and the fifteen species of Arnebia is weak 
and uncertain. When the aberrant species are taken into consideration, the 
differences between the supposedly different genera entirely disappear. If 
A, echioides be assigned to Arnebia, then there is no longer any difference 
in type of pollen. On the other hand, if the species be placed in Lithosper- 
mum, then the spotted corolla or the corolla devoid of glands in the throat 
is no longer found only in Arnebia. If Arnebia Hancockiana be treated as 
an Arnebia, then the two genera again lose their differences in type of 
pollen, and furthermore, the smooth, white, polished nutlets are no longer 
distinctive of Lithospermum. Should A. Hancockiana be treated as a 
Lithospermum that genus no longer has only orange, yellow, or white 
corollas, but also pink or blue. 

The distinctive developments which occur singly or collectively in species 
of Arnebia and can give them an aspect so different from species of Litho- 
spermum occur in only some, not all the species of that group. The spotted 
corolla-limb of Arnebia occurs in only five of the seventeen species assigned 
to that genus. Only six of the seventeen have colors other than yellow or 
orange, such as pink, blue, or brown. The forked style is found in only 


half the species. Pollen of the type with two rows of pores is found in only ~ 


fifteen of the seventeen. Since these characters are not universal in the 
group and are frequently combined in species with traits characteristic of 
Lithospermum, it seems futile to make further attempts at distinguishing 
Arnebia from Lithospermum. 

Happily, most of the species of Arnebia retain their familiar specific 


epithets when the group is submerged in Lithospermum. The five excep- — 
tions are as follows: Lithospermum tetrastigma (Arnebia tinctoria), L. 
detonsum (A, minima), L. Aucherii (A. linearifolia), L. Sewerzowi (A. ~ 


obovata), and L. Tournefortii (A. echioides). 

I have not recognized Arnebia because it cannot be sharply defined or 
decisively separated from Lithospermum. Another reason for not doing so 
involves nomenclature. As pointed out by Rothmaler, Fedde Repert. 49: 


56 (1940), the generic name, Arnebia Forsk. Fl. Aeg.-Arab. 62 (1775), 
typified by Arnebia tinctoria, is antedated by Echioides [Tourn.] Ortega, — 
Tabulae Botanicae 7 (1773), typified by Arnebia echivoides. If the group — 
known as Arnebia is to be given generic recognition, Echioides must be 


substituted as the correct generic name. 
I have seen only the second edition of Ortega’s Tabulae Botanicae (1783), 


on page 16 of which the genus Echioides is keyed out in the synopsis 
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under the following final item, “Flore infundibuliformi, sed isoperimetro. 
Seminibus capitis viberini aemulis.” No species, no locality, no reference, 
_nor other means of further identifying the plant are given. However, Ortega 
makes it very clear that he used the Institutiones of Tournefort as the model 
of his synopsis. The name “Echioides” appears in Tournefort’s “Corol- 
larium Institutionum,” page 46 (1703), where it is associated with the fol- 
‘lowing description: ‘‘Echioides est plantae genus, flore monopetalo, infundi- 
_buliformi, sed isoperimetro, qua nota differt ab Echio. Pistillum enim abit 
‘in fructum ex quatuor seminibus compositum, caput viperinum aemulanti- 
| bus. — Echioidis speciem unicam novi. — Echioides Orientale, Buglossi 
} folio, flore luteo, maculis atropurpureis notato. — Echioides quasi planta 
(ad Echium accedens.” The similarity between Ortega’s short diagnosis 
«and the longer one of Tournefort leaves no doubt that the same plant is 
jintended. The generic name Echioides Ortega (1773), applied to Arnebia 
‘echioides, fulfils all the requirements for legitimate publication. This 
jis not the case with Echioides J. Agosti, De Re Bot. Tractatus 193 
| (1770), a name for Nonnea, recently put forward by Schwarz, Mitt. 
‘Thuring. Bot. Ges. 11: 113 (1949). Agosti’s book, also an adaptation 
of Tournefort, has descriptions of the genera, but the numerous species 
rmentioned bear only polynomials. Agosti, unlike Ortega, was not a fol- 
liower of Linnaeus nor a user of binomial nomenclature. Because binomial 
rnomenclature was not adopted, Agosti’s “Echioides” may be ignored. The 
rmame Echioides Ortega remains the acceptable one for the genus formerly 
‘known as Arnebia. Confronted with the choice of transferring all the species 
nef Arnebia either to Echioides or to Lithospermum, I much prefer the 
ldatter. 


KEY TO THE SPECIES 


(Pollen encircled by 2 rows of pores, one at each end of the grain, the rows each 
with 4 or 5 pores, upper and lower half of pollen grain similar in size and 
outline; corolla orange, yellow, pink, blue or brownish, throat only very 
obscurely if ever appendaged, glandless or very sparingly glanduliferous; 
nutlets roughened, rugose or tuberculate or papillate, gray, brown, olivaceous 
or rubiginous, never white and porcelain-like; plants mostly Asiatic, with 
outliers in Greece and North Africa. 


Plants annual. 
Stigmas 4, style frequently twice forked. 

Mature calyx not developing an enlarged, indurate, pentangular tube; 
corolla blue or bluish, lacking a nectary in the tube; stigmas elongate; 
nutlets with cordate base, flat dorsum, and convex venter.......... 
oe CS Re Ge ET re ne ee ere csegecereolls Mn WARISHSTIO. 

Mature calyx with tube enlarged, indurate and prominently veined and 
angulate; corolla orange or yellow, with a membranous collar-like 
nectary in tube; stigmas subcapitate; nutlets with a broad nearly flat 
base, rounded back and angulate venter.......... 2. L. decumbens. 

Stigmas 2, style simply forked. 

Corolla-tube villulose inside near middle; filaments in short-styled flowers 
more than half as long as the anthers; flowers strongly heterostylic; 
pollen strongly dimorphic as. 6.0 sie were os 3. L. hispidissimum. 
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Corolla-tube glabrous inside; filaments always less than half as long as the 
anthers; pollen monomorphic. 

Calyx not strongly accrescent, mature lobes slender, 10-15 mm. long 
and 0.5-1 mm. broad; corolla-limb with 5 evanescent black spots; 
flowers, always” heterostylic.. se weehcncnt see 4. L. Griffithi. 

Calyx strongly accrescent, mature lobes lanceolate or lance-ligulate, 
10-28 mm. long and 2-5 mm. broad; corolla-limb not spotted; 
flowers weakly heterostylic or monomorphic. 

Corolla-lobes fimbriate, margins lobulate or lobulate-lacerate...... 
EERE RC, WEP et Ne Pa Coe ee aS t 5. L. fimbriopetalum. 
Pilatiia. cE TS eee ene ee 6. L. Bunge. 

Corolla-lobes with margins entire or practically so. 

Mature calyx 20-28 mm. long; leaves with lower surface glabrous 
or nearly so; nutlets nearly as broad as long, dorsum with 
medio-longitudinal depression below the middle and more or 
less definitely carinate above the middle....7. L. detonsum. 


Mature calyx 12-17 mm. long; leaves strigose beneath; nutlets | 


evidently longer than broad, back rounded and neither de- 


pressed nor carinate along the medial line....8. L. Aucherti. — 


Plants distinctly perennial. 

Corolla-lobes with conspicuously fimbriate margins, pink changing to blue; 
nectary in corolla-tube a villose lineate ring........ 9. L. fimbriatum. 

Corolla-lobes entire or practically so. 

Nectary in corolla-tube a well-developed villose collar. 

Corolla blues ets. Se. ee ee eee 10. L. Sewerzowi. 
Corolla yellow or orange, limb usually bearing 5 black evanescent spots. 
Bracts of cymes broad, more or less elliptic, foliaceous, not simulating 


the narrow calyx-lobes; style not forked...... 11. L. Szechenyi. 
Bracts narrow, simulating the calyx-lobes in size and form; style 
Usual yatorkedRaltd pC xin aerate gre 12. L. guttatum. 


Nectary in corolla-tube obscure or absent. 
Corolla yellow or orange, very large, limb 20-25 mm. broad, tube 20-37 
mm. long; stamens borne at or near the mouth of the corolla-tube; 
corolla-tube sparsely villulose just above the base inside; pollen 


homomorphic, very large; Greece and Turkey. .13. L. densiflorum. — 


Corolla pink, purple or brownish, limb less than 15 mm. broad, tube 


less than 15 mm. long; stamens in long-styled flowers borne near — 


the middle of the corolla-tube; corolla-tube glabrous inside; pollen 
dimorphic; n.w. Himalayas to eastern Iran and north into Central 
Asia. 


Inflorescence cylindric, much longer than broad; calyx-lobes slender, — 


very elongate and flexuous, usually much longer than the corolla- 
tube; leaves usually evidently 3—-5-ribbed from the base 


ee een ee tae Pe Siin, 5 oon isice Sin 14. L. Benthami. 
Inflorescence subglobular, tending to become broader than long; — 


calyx-lobes lanceolate, coarse and rigid, usually equalling the 
corolla-tube or surpassed by it; leaves usually with only a strong 
MALI . 79, ya's. che sce ee ee 15. L. euchromon. 


Pollen encircled at the middle, below the middle, or near one end with a single 


row of 6-9 pores, upper and lower halves of the grain similar or differing — 
in outline and size; corolla orange, yellow or white (or exceptionally bluish, — 


SO ee ee Se 
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in L. Hancockianum), with or without evident faucal appendages, usually 
bearing abundant minute stipitate glands in and below the throat; nutlets 
prevailingly polished and porcelain-like, completely smooth or with scattered 
punctate pits, white or more or less stained with brownish (or minutely 
mottled in L. Tournefortii; rough and dull only in L. mirabile, L. Parksii, 
L. matamorense, L. papillosum, and L. cinereum); plants of America, 
Eurasia and Africa. 


Corolla orange, yellow, yellowish or greenish, not white. 
Flowers heterostylic or dimorphic, the two types of flowers differing in the 
height at which the stamens are affixed in the corolla-tube. 
Pollen broadest at the equator, pores medial. 

Flowers not truly heterostylic, pollen (ellipsoidal) of one size, length 
of style not correlated with the position of the stamens; Central 
HAS Tae ene, Src RE MOR ea Sable ole 0 16. L. tschimganicum. 

Flowers strongly heterostylic, the two types of flowers differing not only 
in position of stamens but also in the length of the style and in the 
size of pollen. 

Stamens affixed at three different levels on the corolla-tube; corolla- 
limb bearing 5 evanescent black spots; corolla-tube minutely 
hairy inside; pollen globose; basal leaves well developed; 
(Caucasus. we rer Senet Se eye o's. 17. L. Tournefortiz. 

Stamens all affixed at the same level on the corolla-tube; corolla-limb 
without spots; pollen longer than broad; America. 

Stems not arising from a leaf rosette, lower cauline leaves small 
and poorly developed, very much smaller than the middle and 
upper ones; corolla-tube always glabrous within.......... 
ERNE Sy NY 2% Sree ay OO cea nee ti ge eee 18. L. multiflorum. 

Stems arising from the center of a well-developed leaf-rosette; 
basal leaves much larger than the middle and upper cauline 
leaves; corolla-tube hairy inside or at least so in long-styled 
flowers. 

Basal leaves large, obovate to elliptic, 15-25 mm. broad, upper 
surface with coarse appressed hairs only; corolla-tube not 
hairy within in short-styled flowers...... 19. L. obovatum. 

Basal leaves narrow, elongate, oblanceolate, 5-15 mm. broad, 
upper surface bearing long and short hairs; corolla-tube 
always hairy inside. 

Corolla funnelform, usually almost as broad as long; plant 

cinereous, evidently hairy............ 20. L. cobrense. 

Corolla tubular funnelform, usually about twice as long as 

broad; plant green, inconspicuously hairy............ 

bm Aa Soo Rie ORO ee ar aoe 21. L. tubuliflorum. 

Pollen constricted at the middle or evidently broader at one end, bearing 
the pores below the middle. 

Basal leaves larger than the middle cauline ones; stems arising from 
center of leaf-rosette; pollen of long-styled flowers ovoid, of short- 
styled flowers ellipsoid; Mexico............ 21. L. tubuliflorum. 

Basal cauline leaves small and imperfectly developed, much smaller 
than the middle cauline ones; stems arising directly from a bud 
on the caudex; pollen never ellipsoidal. 
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Nutlets strongly constricted just above base, 5 mm. long; nectary 
in corolla-tube a glabrous tumid ring; herbage glaucescent; 
fruiting calyx usually, recurved; California.................. 
cat es gin ¢ Se Sta olen nies, Se ee 22. L. californicum. 

Nutlets not constricted just above base; nectary in corolla-tube 
10-lobed, villulose; herbage not glaucescent; fruiting calyx re- 
maining erect; eastern United States. 

Corolla orange-yellow, 13-25 mm. long, faucal appendages glandu- 
liferous ridges not invaginate; mature calyx-lobes 6-13 mm. 
long; nutlets 3.5-4.5 mm. long.......... 23. L. caroliniense. 

Corolla yellow, 10-18 mm. long, faucal appendages invaginate, 
gibbose; mature calyx-lobes 5-6 mm. long; nutlets 2-3 mm. 
LON G7 US eet ck eR gar een eae erence: 24. L. canescens. 

Flowers not heterostyled, monomorphic. 
Stamens borne at middle of corolla-tube; pollen neither ellipsoidal nor 
globose. 

Stems arising from a cluster of thickened fusiform roots, developing a 
basal rosette of leaves which persists at least until anthesis; pollen 
distinctly ovoid; southeastern United States...25. JL. tuberosum. 

Stems arising directly from a strong sparingly branched, dye-stained 
tap-root; basal leaves small and imperfectly developed, not forming 
a rosette; pollen constricted at middle or rarely subcylindric. 

Stems with slender, loosely appressed or spreading hairs........ 
ee reer ene eet ne he 2a ae Ou 26. L. erythrorhizon. 

Stems short-strigose, the hairs closely appressed. 

Mature leaves 5-15 (—20) mm. broad, firm, acute, veins 1 or 9 
on either side of midrib, not obviously anastomosing nor 
branched; calyx at most only shortly surpassing the corolla- 
tube, commonly shorter, in fruit 3-5 (-8) mm. long; nutlets 
commonly 3 mm. long; Eurasia.......... 27. L. officinale. 

Mature leaves 15-45 mm. broad, thin, frequently somewhat 
acuminate, veins 2—4 on either side of midrib, obviously 
anastomosing and usually branched; calyx distinctly longer 
than the corolla-tube, in fruit 9-13 mm. long; nutlets 4.5—5 
inevon, Mkoyaves JONES, of ones cos dsesuoeus 28. L. latifolium. 

Stamens borne near summit of corolla-tube; pollen ellipsoid to globose or 
practically so. 

Pollen perfectly globose, 33-42 y; plant always developing some 
cleistogamic flowers; chasmogamic flowers with an elongate corolla- 
tube and well-developed invaginate faucal appendages. 

Nutlets angulate, much punctate and roughened, narrowed to the 
base; attachment-scar flat, without a subulate projection; tap- | 
Toot Short-livedssiusitonnis yen ene 29. L. mirabile. ~ 

Nutlets rounded, ellipsoidal-ovoid, usually somewhat constricted just ¥ 
above base to delimit a basal collar that surrounds the markedly 
concave attachment-scar, scar bearing a prominent subulate pro- 
jection; taproot not fusiform, usually strong and perennial. 

Corolla-lobes erose or fimbriate; fruiting calyx usually nutant or 


cernuous; nutlets smooth or somewhat pitted; cleistogamous 


flowers very abundamiben. eee eee 30. L. incisum 
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Corolla-lobes with entire margins; fruiting calyx erect. 

Nutlets roughened, strongly verrucose or rugose; chasmogamic 
flowerssabundantlangeuss see: 31. L. Parksit. 

Nutlets smooth and shiny; chasmogamic flowers few or none, 
plant commonly almost completely cleistogamic........ 
EM eee yOee cokt eran. Nagiete oe eee aos Geel aCON IE: 

Pollen ellipsoidal, if subglobose usually ii angulate sides when viewed 
in lateral profile; cleistogamic flowers produced in only one species 

(L. calycosum). 

Corolla small, less than 10 mm. long. 

Pollen cylindric, sides straight and parallel in lateral profile; stems 
very elongate, 5-10 dm. os (Ceinitieaill AMAIA. 655 ee oo ho on = 
eae eee nina eg. tame: -.......-.33. L, afromontanum. 

Pollen ellipsoidal, sides rounded or angulate in lateral profile; stems 
1-5 dm. long; America. 

Stems bearing numerous floriferous branchlets from the upper- 
most leaf-axils, the inflorescence, hence, an elongate cylin- 
drical thyrse, individual cymes even in advanced maturity 
usually less than 5 cm. long, obscurely racemose; nutlets 
4-6 mm. long, strongly constricted just above base; western 
United States and adjacent Canada...... 34. L. ruderale. 

Stems loosely branched, the cymes not aggregated into a cylin- 
drical thyrse, scattered, usually becoming very elongate and 
racemose at maturity; nutlets not strongly constricted just 
above base; Mexico. 

Margin of corolla-lobes erose-dentate or -lobulate or crisped; 
fruiting calyx 8-19 mm. long; corolla-throat with scattered 
glands but no invaginate intrusions; corolla very variable 
in size, the later ones small and sometimes cleistogamic. . 
5d, Svc oe a cere ay Pas a in Pee ee 35. L. calycosum. 

Margin of corolla-lobes entire or practically so; fruiting calyx 
4-9 mm. long; corolla-throat with gibbous invaginations 
or definite congregations of glands. 

Leaves evidently veined; corolla-tube 5-9 mm. long, sur- 
passing the calyx 1-3 mm., corolla-throat with well- 
defined gibbous invaginations; pollen 33-37 & 25-27 h, 
(SOMES DAO. 55000000 6anweoas or 36. L. Pringlei. 

Leaves obscurely veined or veinless; corolla-tube 3-5.5 mm. 
long not surpassing the calyx; corolla-throat with ob- 
scure convex areas bearing congregations of glands. 

Plant green, hispidulous, hairs spreading or loosely ap- 

pressed; larger leaves 6-12 mm. broad; pollen with 

prominent pores, 30-33 (20-28... ae 

Pe (ade ae ae ne EE eT 37. L. indecorum. 

Plant with a dense soft gray indument, abundantly ap- 

pressed villulose-hispidulous; largest leaves 2-3 mm. 

broad; pollen 20 X 16 », pores obscure.......... 

38. L. jimulcense. 


Corolla large, 10-40 mm. long. ; 
Throat of corolla bearing 5 sharply defined invaginate appendages, 
tube usually constricted at the summit. 
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Cauline leaves large, 10-30 mm. broad, evidently veined; corolla 
20-40 mm. long; pollen evidently longer than broad...... 
he arial es ee 39. L. oblongifolium. 

Cauline leaves 1-8 mm. broad, veinless; corolla 10-20 mm. long; 
pollen subglobose, about as long as broad. 

Taproot abruptly swollen, fusiform; lower leaf-face more or 
less strigose; corolla-lobes evidently longer than broad, 
narrowly obovate or oblong; style not exserted........ 
6 als i ets Se See ene 40. L. strictum. 

Taproot not abruptly thickened, lower surface of leaves gla- 
brous except on midrib; corolla-lobes as broad or broader 
than long, broadly attached, not narrowed at the base; 
style becoming evidently exserted...... 41. L. Muelleri. 

Throat of corolla without well-defined invaginate appendages, 
glanduliferous with the glands scattered or congregated. 

Corolla bluish; leaves silky white-strigose beneath; plant with a 
sprawling very loosely branched woody caudex; southwestern 
Ching tis taka oe era mere ee ores 42. L. Hancockianum. 

Corolla yellow or yellowish; lower surface of leaves not white 
nor silky strigose; caudex small and compact; America. 

Margin of corolla-lobes erose, denticulate or crisped; corolla 
varying widely in size, becoming reduced in size as the 
season advances, late one small and frequently cleisto- 
gamicViexi consent ee eee 35. L. calycosum. 

Margin of corolla-lobes entire; flower never cleistogamic; style 
becoming tardily exserted. 

Corolla-tube gradually expanding, evidently broader above 
the middle than at the base, lobes ascending; pollen 
ClUIPSOId Saag cae re eee eee 43. L. guatemalense. 

Corolla-tube subcylindric, lobes divaricate or recurved; pol- 
len subglobose, about as long as broad. 

Cauline leaves 10-35 mm. broad, evidently veined; nutlets 
constricted just above the base; northern Mexico 


and adjacent, United’ Statesa 5-5 44. L. viride. 
Cauline leaves 3-7 mm. broad, veinless; nutlets gradually 
narrowed atibasessieert ss. jee 45. L. Macbridei. 


Corolla white or with only the faucal appendages yellow. 
Pollen constricted at the middle. 

Flowers heterostylic; corolla-tube villose inside........ 46.  L. discolor. 

Flowers monomorphic; corolla-tube glabrous inside. 

Nutlets with a constriction just above the base; America. 
Plant annual; nutlets usually conspicuously pitted and more or less 
brownish 205 ty. Seiy ais kee ae 47. L. matamorense. 
Plant perennial; nutlets smooth and white. 

Corolla-tube 10-15 mm. long, 2-3 times as long as calyx, limb 


MOS Teavoas sho, (oheNoNWere. 5 aac cc wn one das 48. L. Nelsonit. 
Corolla-tube 2.5-3.5 mm. long, equalling or barely surpassing the 
calyx, limb .4-6 mm: broad@ 3)... acer 49. L. Berlandieri, 


Nutlets narrowed to a rounded base; Eurasia. 
Stem strigose, the hairs closely appressed; fruiting calyx 3-5 (-8) 
mm. long; corolla longer than broad, lobes elongate, ascending. . 
sesh Te fines ace nec eo Sheoaséeauvesclia Thy Oui)? 
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| Stems with spreading or loosely appressed hairs, fruiting calyx 5-10 
mm. long; corolla about as broad as long, lobes broad and 
SOS ees It 2a NG ue Ae eh nea 26. L. erythrorhizon. 
Pollen not constricted at the middle. 
Plants of South Africa. 

Leaves broadest just above the base, sparsely appressed hispid, “nutlets 
UC OSG cee cole ee Mere heh 5 hc Sia de 50. L. papillosum. 

Leaves broadest at or above the middle. 
Stems 4-8 dm. tall, lower leaves 6-12 cm. long and 15-20 mm. broad; 


nutlets with smooth rounded back........ 51. L. diversifolium. 
Stems 1-3 dm. tall, largest leaves less than 7 cm. long and 10 mm. 
broad. 


Herbage with a smooth grayish indument of very abundant short 
closely appressed hairs; nutlets tumulose on back; corolla-tube 
NOLSUPAssinCEcaly Xp ee ee 52. L. cimereum. 

Herbage villose-hispid, hairs mostly spreading; nutlets with smooth 
rounded back; corolla-tube elongate becoming ‘about twice as 
long as calyx....... RA eee AS es by SOMO ID. 

Plants of tropical America. 
Stems very slender, elongate and prostrate; pollen ellipsoid........ 

Rr POR Se Ps et MEL eR © RTA ek --....04. L. peruvianum. 

Stems erect or ascending, not prostrate. 
Corolla-throat bearing 5 congregations of glands but lacking definite 
invaginations; pollen ellipsoid or more commonly somewhat 

OV Ol Ciege e ee Pee Ae ee en har edn Se Noy eh oe 55. <L, -calcicola: 

Corolla-throat with well-developed glanduliferous and velvety more 
or less invaginate gibbose appendages. 


Stems erect, 3-8 dm. tall; pollen ellipsoid...... 56. L. mediale. 
Stems erect to loosely decumbent, less than 3 dm. tall; pollen 
cylindric. 


Plant with loosely appressed or spreading hairs; stems erect, 
arising from a short-lived thickened fusiform taproot; basal 
Lea eSmbTOa CU Mews mene tet seen hak nee Me 57. L. sordidum. 

Plant closely strigose; stems spreading, numerous, arising from 
a small more or less well-developed caudex crowning a 


Strongmperenniale taproot... 20 4.942 4. 58. L. distichum. 
59. L. Gayanum. 


|i. Lithospermum tetrastigma (Forsk.) Lam. Encyc. 3: 30 (1789), 
Tab. Encyc. 1: 398 (1791). 
Arnebia tetrastigma Forsk. Fl. Aeg.-Arab. 63 (1775); C. Christ. Dan. Bot. 
Arkiv 4°: 17 (1922); Steud. Nom. ed. 2, 1: 56 (1840). 
Arnebia tinctoria Forsk. Fl. Aeg.-Arab. 63 (1775); Coss. & Kral. Bull. Soc. Bot. 
Fr. 4: 404 (1857); Boiss. Fl. Orient. 4: 214 (1879). 
Lithospermum tinctorium (Forsk.) Vahl, Symb. 2: 33, t. 28 (1791); not Te 


C1753): 
Echioides tinctorium (Forsk.) Rothm. Fedde Repert. 49: 56 (1940). 


Lithospermum Arnebia Delile, Fl. Aegypt. Il. 7 (1813); Lehm. Asperif..2: 
316 (1818); R. &S. Syst. 4: 45 (1819). 


A small, compactly branched cinereous herb, 3-9 cm. tall, of Egypt and 
inorthern Arabia. Root annual, slender and dye-stained. Cymes dense, 
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becoming 2—5 cm. long at maturity, bracts longer and broader than the 
calyx-lobes. Corolla small, 5-8 mm. long, blue or bluish, scarcely longer 
than the calyx; limb small, formed of small ascending ovate or cuneate 
lobes; tube 4-7 mm. long; throat glabrous, without glands or appendages; 
base of tube glabrous inside, nectary completely absent. Stamens borne at 
or just below summit of corolla-tube. Pollen (fig. 28) cylindric, in lateral 
profile with rounded ends and straight parallel sides, 41-46 33 p. Style 
reaching to the height of the stamens, bis-bifid at the apex and bearing 4 
minute cylindric stigmas. Nutlets strongly compressed dorsi-ventrally, 
rubiginous or brownish, obscurely tuberculate or nearly smooth, somewhat 
lustrous, ca. 2 mm. long and nearly 2 mm. broad above the distinctly 
emarginate base, cordate in outline, plano-convex in cross-section, with a 
decidedly flat or slightly concave dorsum angled at the margin and a low- 
convex ventrum with a low broad medial keel. Attachment surface on the 
narrow retuse base of the nutlet, depressed and bearing a pit at the middle, 
3-lobed, the lobes quadrate, the middle one extending upward on the ventral 
face of the nutlet. Seeds cordate. Gynobase with 4 distinct attachment 
faces, elevated and truncate at the center. 

This very distinct species is the type of the genus Arnebia. It has general 
relationships with the other annuals of the Near and Middle East and per- 
haps its closest affinities with L. Aucheri. It presents several especially note- 
worthy developments. The dorsi-ventrally compressed, plano-convex nut- 
lets, with a 3-lobed attachment on the cordate base, are unique. They are 
aberrant in this genus and deserve recognition as one of the very extreme 
types of nutlets in all the Boraginaceae. In having four stigmas L. tetra- 
stigma resembles L. decumbens, but from that and all other congeners it 
differs in having elongate stigmas and not capitate, flabellate, or reniform 
ones. Another unusual feature of the plant is the complete suppression of 
the nectary in the corolla-tube. 


2. Lithospermum decumbens Vent. Descr. Pl. Nov. Jard. Cels, t. 37 
(1801). 


Arnebia decumbens (Vent.) Coss. & Kralik, Bull. Soc. Bot. Fr. 4: 402 (1857). 

Echioides decumbens (Vent.) Rothm. Fedde Repert. 49: 56 (1940). 

Lithospermum cornutum Ledeb. Fl. Altai. 1: 175 (1829), Icon. Fl. Ross. 1: 
t. 25 (1829) and FI. Ross. 3: 139 (1847). 

Arnebia cornuta (Ledeb.) F. & M. Ind. Sem. Hort. Petrop. 1: 22 (1835) and 
Ann. Sci. Nat. ser. 2, 5: 126 (1836); DC. Prodr. 10: 95 (1846); Boiss. Fl. 
Orient. 4: 213 (1879). 

Arnebia orientalis [Pallas] Lipsky, Acta Hort. Petrop. 26: 513 (1910).— 
Based on a misidentified drawing without analyses; “Onosma orientale” 
sensu Pallas, not Linnaeus; cf. Bornm. Beih. Bot. Centralbl. 33°: 174 (1915). 


The name L. decumbens is here applied to a bewildering assemblage of 
very diverse plants occurring from Algeria, across north Africa, and in Asia 
from Palestine and the Caspian area eastward to Songoria and Afghanistan. 
Only a few of its many synonyms are given above. The group is one that ’ 
must be studied in the field before its many forms can be interpreted 
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properly. In the present paper I can only circumscribe it, establish its 
general relations with other congeners, and indicate some of its more striking 
features. The plants with which we are concerned are all annuals, charac- 
terized by a combination of unusual features relating to the stigmas, the 
attachment of the stamens, and the form and behavior of the fruiting calyx. 
| The stigmas, four in number, are borne paired terminally on the two 
branches of the simply forked style or solitary and terminal on the four 
branches of the twice-forked style. They are globose in form. The stamens 
are not borne in perfect whorls, or in other words not all at the same level 
in the corolla-tube. In some plants, particularly the western ones and 
| especially those from North Africa, the deviation from a whorled arrange- 
/ment may be slight, only one anther being slightly though distinctly lower 
| than the other four. In plants from the region east of Mesopotamia and the 
(Caspian, however, the anthers are attached at very different heights on the 
(corolla-tube. Commonly they are borne in three well-spaced superimposed 
{ groups, with a pair in the throat, another pair below, and the fifth anther 
l lowest down in the tube, 2—4 mm. below the pair in the throat. This arrange- 
iment of the anthers at differing heights can be ascertained without dis- 
«section by simply viewing the corolla with transmitted light. 
| The calyx is strongly accrescent. At maturity it becomes a tough rigid 
ibur-like structure which eventually detaches from the rhachis of the in- 
{florescence with the nutlets still enclosed. As in species of Cryptantha and 
| Myosotis, the bur-like calyx appears to have some role in dissemination. At 
rmaturity it has thick prominent indurate veins and an enlarged very promi- 
tmently pentangular tube. The slender lobes are rigid and appressed. Be- 
tiween the ten indurate ribs the tube becomes membranous or opaquely 
\vitreous. The five more prominent ribs, at times narrowly cristate, bear 
pcoarse warts or slender papillae, each terminated by a pungent hair. 
| In the forms of the species growing in Mesopotamia and westward, the 
peorollas are usually subtubular and 10-15 mm. long and have a limb 2.5—4 
mam. broad and a tube 8-12 mm. long. The stamens, as already men- 
ptioned, are crowded towards the summit of the corolla-tube and frequently 
Meviate from a perfectly whorled arrangement only by having the base of 
pone anther projecting below the bases of the other four. In some plants 
the stamens are borne in three groups differing in the level at which they 
hare attached, but unlike the anthers in the plants of Central Asia, the tip 
of the lowest anther in the western forms is never below the level of the 
Ybase of the anther attached directly above. In other words, the distance 
»between the attachment-levels of superimposed stamens is always less than 
ithe length of the anther, and frequently only half as long. The stigmas 
lare always carried distinctly below the level of the lower stamens. 
The western plants of L. decumbens occur in two well-marked forms. 
{One is found in the whole of the region from Transcaucasia and Mesopo- 
kamia to Algeria. It is a small low plant, frequently branching at the base 
‘and decumbent, having corollas ca. 10 mm. long, and mature calyces 7-10 
mm. long. It is the form represented by the type OfeLe decumbens. The 
ipther form of the western plant is restricted to Algeria and Tunis. It is 
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conspicuously more robust, having corollas 12-15 mm. long and mature 
calyces 15-20 mm. long, and has been distinguished as Arnebia decumbens 
var. macrocalyx Coss. & Kral. Before giving it a close study I had sus- 
pected that it might prove to be specifically separable. It has been a sur- 
prise to discover that it lacks distinctive structures and that it differs from 
true L. decumbens only in the matter of degree. 

The forms of the species occurring east of Mesopotamia and the Caspian 
Sea differ from the western ones in being commonly much taller (1-6 dm.), 
more erect plants with very much larger corollas and very unequal stamen- 
attachment. In size the corolla varies widely. At times it is no larger than 
in western forms (10-15 mm.), but commonly it approaches 20 mm. in 
length and develops a limb 6-8 mm. in diameter. In extreme forms, however, 
it can attain as much as 25 mm. in length and may develop a limb 15-20 
mm. broad. The corolla-limb seems to be always slightly oblique. It is 
yellow or orange (or exceptionally blue or bluish?) and frequently bears 
five black evanescent spots. Selected forms of this plant can differ greatly 
in size, shape, and coloration of the corolla. In any large representative 
series of specimens, however, the corolla-variations are found in all com- 
binations and degrees of development. Lipsky, Acta Hort. Petrop. 26: 
513-26 (1910), did select out and give varietal names to some of the ex- 
treme forms but stated definitely that transition between them was com- 
plete and that many specimens were intermediate in character and diffi- 
cult to place. 

As mentioned previously, the stamens in the large-flowered eastern forms 
are usually attached at unequal heights in the corolla-tube. Commonly the 
attachments of the superimposed anthers are separated by a distance equiva- 
lent to 14-2 anther-lengths. This departure from radial symmetry in the 
androecium associated with the slightly oblique corolla-limb allows the 
corolla to be described as somewhat zygomorphic. The style in such forms 
commonly reaches up to slightly below the lowest stamen or, at times, to 
about the same height. Occasionally (e.g. Spiridonow 167 from Golodnaja 
Steppe) the flowers seem to be heterostylic, the uppermost anthers on some 
plants being 3-4 mm. below the summit of the corolla-tube and surpassed 
by the style, while in other plants, as is common in the species, the upper 
stamens are just below the summit of the tube and the style is short. 
There is, however, no associated difference in size or shape of pollen. 

Some of the structures relatively constant and shared by all forms of © 
L. decumbens remain to be mentioned. The nectary in the corolla-tube is a 
membranous collar about 0.5 mm. high. The pollen (fig. 27), despite the 
inordinate diversity in size and form of corolla, is relatively constant in 
form. It is elongate, in lateral profile has concave sides, and measures 
43-61 30-41 ». Within the limits given there is a rough correlation 
between pollen-size and size of corolla, particularly as to the smaller sizes. — 
The nutlets are 2.5—-3 mm. long, brownish, and scantily to abundantly 
tuberculate. They are roughly ovoid in form and have a rounded back and 
angulate venter. The attachment surface is rounded and basal. 
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3. Lithospermum hispidissimum [Sieber] Lehm. Icones 1: 23, t. 39 
(1821). 


Arnebia hispidissima (Lehm.) DC. Prodr. 10: 94 (1846); Wight, Icones 4: 
t. 1393 (1848); Jaubert & Spach, Ill. Pl. Orient. 4: 100, t. 363 (1852); 
Boiss., Fl. Orient. 4: 213 (1879). 

Anchusa hispidissima Sieber ex Lehm. Icones 1: 23 (1821), in synonymy. 

Dioclea hispidissima [Sieber] Spreng. Syst. 1: 556 (1825). 

Echiochilon hispidissima Tausch, Flora 12°: 643 (1829). 

Strobila hispidissima G. Don, Gen. Syst. 4: 327 (1837). 

Anchusa asperrima Delile, Fl. Aegypt. Ill. 7 (1813), nomen. 

Arnebia sae (Del.) Hutch. & Dalz. Fl. W. Afr. 2: 201 and 608, f. 246 
(1931). 

Echioides asperrimum (Del.) Rothm. Fedde Repert. 49: 56 (1940). 

Lithospermum vestitum Wall. Numerical List. no. 941 (1829), nomen; 
Benth. in Royle, Ill. 305 (1836); Don, Gen. Syst. 4: 325 (1837). 

Toxostigma luteum A. Rich., Tent. Fl. Abyss. 2: 86 (1850). 

Arnebia lutea (Rich.) Armari in Pirotta Ann. Ist. Bot. Roma 8: 161 (1904). 

Toxostigma purpurascens A. Rich., Tent. Fl. Abyss. 2: 87, t. 77 (1850). 

_ Arnebia purpurascens (Rich.) Baker, Fl. Trop. Africa 4°: 56 (1906). 
_ Anchusa polygama Hamilton ex Don, Gen. Syst. 4: 325 (1837), in synonymy. 
| Arnebiola migiurtina Chiov. Fl. Somala. 227, t. 24, f. 1 (1929). 


A hispid annual herb of the deserts of northern Africa and across south- 
ern Asia to Pakistan. It grows 5—50 cm. tall and has erect to decumbent 
ttems and a slender dye-stained root. Cymes scorpioid, numerous, ter- 
‘zinating the main stem and the numerous branches, simple, elongating, 
p>ecoming 8-12 cm. long and racemose at maturity. Calyx with very un- 
equal lobes, usually much shorter than the corolla-tube, 2.5—10.5 mm. long. 
}- orolla 10-16 mm. long, retrorsely villulose outside; limb blue, funnelform, 
4-7 (-8) mm. broad; tube 7-13 mm. long, inside villulose in a band ca. 
| mm. broad near the middle; throat glabrous, without glands or append- 
‘\eges, tube-nectary a very narrow lobulate sparingly villulose ring. Flowers 
eeterostylic. Stamens borne in the upper middle quarter of the tube on 
iklaments less than half as long as the anthers, or borne at the summit of 
che tube on filaments as long or nearly as long as the anthers. Style reach- 


} 


rr in long-styled flowers flabellate-reniform and somewhat lobed. Pollen 
‘tfig. 7) of long-styled flowers constricted at the middle, 25-33 &K 16-25 p. 
ollen of short-styled flowers short cylindric, sides straight and parallel in 
literal profile, 37-46 30-37 ». Nutlets 1-2 mm. long, broadest at base, 


| A bristly desert herb varying greatly in habit, apparently in response to 
‘ne varying rigors of its habitat. It may be an erect, loosely and ascend- 
jagly branched herb nearly 5 dm. tall, but is usually lower and more 
‘ompactly branched. The type of Avnebiola is the plant in its most de- 
‘essed and compact form. 


| The species has several unusual features. The corolla is villulose inside 
q 
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the tube and perhaps has a slightly zygomorphic limb. The filaments of the 
short-styled flowers are at least twice as long as those of the long-styled 
flowers. In the long-styled flowers, as characteristic in most species of this 
genus, the filament is distinctly less than half as long as its anther. In the 
short-styled flowers of L. hispidissima, however, the filaments are usually 
0.9-1.2 mm. long and the anthers 1.2-1.8 mm. long. The species is well 
marked but is not as distinct as the repeated attempts to give it generic 
recognition might suggest. Surprisingly, four different generic names have 
been proposed for it: Dioclea Spreng., Strobila G. Don, Meneghinia EndL., 
and Arnebiola Chiov. 


4. Lithospermum Griffithii (Boiss.), comb. nov. 
Arnebia Griffithii Boiss. Diag. ser. 2, 3: 135 (1856) and Fl. Orient. 4: 213 
(1875); Hook. Bot. Mag. 87: t. 5266 (1861); Clarke, Fl. Brit. Ind. 4: 176 


(1883). 
Echioides Griffithii (Boiss.) Rothm. Fedde Repert. 49: 56 (1940). 


A slender annual of Pakistan and Afghanistan, having erect hispidulous 
simple or ascendingly branched stems 1-3 dm. tall. The very slender root 
is only slightly stained with dye. Calyx-lobes slender, linear, hispid-villose, - 
weakly accrescent, 1 mm. wide or less. Corolla yellow or orange, 20-23 
(-30) mm. long; limb spreading, 10-15 (—20) mm. broad, with 5 black 
evanescent spots; tube slender, much surpassing the calyx, 15-18 mm. 
long; throat glabrous or scantily glanduliferous, without appendages; tube- 
nectary a narrow villulose collar. Flowers heterostyled. Stamens borne 
either just above middle of corolla-tube or at the summit and almost ex- 
serted. Style reaching to above the middle of the tube or reaching the 
summit or even shortly exserted, forked at the apex; stigma compressed 
reniform or somewhat flabellate, entire or obscurely lobed. Pollen (fig. 6) 
somewhat constricted at middle, in lateral profile with concave sides, in 
long-styled flowers 33-41 20-26 p» and in short-styled flowers 43-49 
23-28 ». Nutlets 2 mm. long and nearly as broad at the base, brown or 
rubiginous, somewhat lustrous, sparsely and coarsely tuberculate, back 
somewhat cordate at base. 


5. Lithospermum fimbriopetalum (Stocks), comb. nov. 


Arnebia fimbriopetala Stocks in Hook. Jour. Bot. & Kew Misc. 3: 180, t. 6 
(1851); Boiss. Fl. Orient. 4: 205 (1879). 1 
Echioides fimbriopetalum (Stocks) Rothm. Fedde Repert. 49: 56 (1940). 


A species of eastern Persia and Baluchistan known to me only from the — 
references cited above. It is most closely related to L. Bungei and perhaps 
has a synonym in that species. According to Bornmiiller, Beih. Bot. Cen- 
tralbl. 33: 176 (1915), Arnebia leptosiphonoides Vatke (1875) is a syn- 
onym of the present species. 


i 


6. Lithospermum Bungei (Boiss.), comb. nov. 


Arnebia Bungei Boiss. Fl. Orient. 4: 215 (1879). 
Echioides Bungei (Boiss.) Rothm. Fedde Repert. 49: 56 (1940). 
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Only duplicates of the original collection, from middle eastern Persia, 
have been seen. These plants are in full flower but lack fruit. They repre- 
ssent the long-styled form of the species. The calyx at anthesis is 10-15 mm. 
long and has very slender linear lobes 0.5-1 mm. broad. The yellow or 
yorange corolla becomes 25-28 mm. long and has a spreading limb 10-14 
1 m. in diameter. The corolla-lobes have distinctly lobulate and hence 
amore or less fringed margins. The tube is 20-23 mm. long and is glabrous 
sand devoid of appendages in the throat. Its nectary is a papery collar 
nica. 0.5 mm. high. The anthers are borne 15-17 mm. above the base of the 
tube. The style reaches the summit of the tube, is shortly forked at the 
very Summit, and bears 2 simple or bilobed reniform stigmas. The pollen 
wrains have slightly constricted sides and measure 45-49 < 28-30 p. 
The species is closely related to L. fimbriopetalum of Baluchistan and 
eastern Persia and perhaps is not distinct. Boissier stated that his species 
iffered in its short pubescence, slender less elongated fruiting calyx, and 
(its crenate rather than fimbriate corolla-lobes. The isotype of L. Bungei 
Wissected by me, however, has the margin of the corolla-lobes not merely 
‘crenate, but distinctly and narrowly lobulate. 


7. Lithospermum detonsum, nom. nov. 
| | 
| 


Arnebia minima Wettstein in Stapf, Denkscr. Acad. Wiss. Wien 50: 30 (1885); 
Bornm. Bull. Herb. Boiss. 7: 783 (1907). Not Lithospermum minimum 
Moris. (1827). 


A sparingly and loosely branched herb of Transcaucasia and northern 
ivan. Its thickish leaves are glabrous or subglabrous on the lower surface. 
The slender root is dye-stained. The scorpioid cymes become very elongate 
‘to 10 cm. long) and very conspicuous at maturity. Calyx conspicuously 
leccrescent at maturity, 20-28 mm. long, tuberculate and hispid at the base; 
cebes ligulate or lanceolate. Corolla yellow or orange, subtubular, 19-25 
cpm. long; lobes ascending; limb only 4-6 mm. in diameter; tube 17-20 
mm. long, usually about 3 mm. longer than the calyx; throat glabrous, 
yvithout glands or appendages; nectary a lobed papery collar 0.3-0.8 mm. 
nigh, glabrous. Anthers borne at or just beneath the summit of the tube, 
cot exserted. Style reaching up to 1-3 mm. below the anthers, short, 
porked at apex; stigmas 2, compressed, globular or reniform. Pollen 
(fig. 29) with concave sides, usually somewhat dentate at the middle, 
49-59 & 30-40 ». Nutlets brownish, 3-3.5 mm. long, ca. 3 mm. broad 
aear the base, coarsely tuberculate, constricted above the middle, lower 
aalf of dorsum swollen on either side of a medio-longitudinal depression, 
upper half usually with a rounded medial keel. 

| The description given above is based on three collections: Ulja Norashen, 
Wakhichevan ASSR, May 9, 1947, Grossheim, Iljinskaja & Kirpitschnikas 
(G); Transcaucasia, Heideman (Stockholm); and Patschinar, Iran, 
0rnmiiller 7711 (G). They appear to represent the short-styled form of 
the species. Another collection from Patschinar, Bornmiiller 7708 (G, 
stock.) appears to be the long-styled form. Its coarser corolla is 25 mm. 
song and has a limb up to 12 mm. in diameter. Its tube (20 mm. long) 
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does not surpass the calyx. The anthers are borne 5-6 mm. below the 
summit of the corolla-tube and the style (surpassing the anthers 2-3 mm.) 
reaches up to 3-4 mm. below the summit of the tube. In other respects, 
however, and this includes pollen, as well as nectary and nutlets, the plant 
is similar to the short-styled form described. If the plant is heterostylic 
such dimorphy is unaccompanied by differences in size of pollen. 

This plant of Transcaucasia and northern Iran has been confused with 
L. Aucherii (Arnebia linearifolia DC.), a related but apparently distinct 
species of the deserts of Egypt, Sinai, and southern Palestine. It is a more 
northern plant with a more robust habit, scanty indument, larger cymes, 
larger calyx, and larger bigibbose nutlets. 


8. Lithospermum Aucherii, nom. nov. 


Arnebia linearifolia DC. Prodr. 10: 95 (1846) ; Boiss. Fl. Orient. 4: 214 (1875); 
Coss. & Kralik, Bull. Soc. Bot. Fr. 4: 404 (1857). Not Lithospermum 
linearifolium Goldie (1822). 

Echioides linearifolium (DC.) Rothm. Fedde Repert. 49: 56 (1940). 

Arnebia flavescens Boiss. Diagn. 11: 117 (1849), a substitute for A. linearifolia 
DC. Not Lithospermum flavescens Mey. ex Steud. (1841). 


A compactly branched herb 5-10 cm. tall, arising from a slender dye- 
stained annual taproot. The plant is known from Egypt and eastward 
into northern Arabia and southern Palestine. Its cymes, glomerate at 
anthesis, remain short (1-3 cm. long) and dense even in fruit. The calyx 
is strongly accrescent; mature lobes lanceolate, 10-17 mm. long, 2—3.5 mm. 
broad, and coarsely tuberculate and hispid at base. The yellow corolla is 
subtubular, 10.5—13.5 mm. long, and has a limb of small ascending lobes 
2-3 mm. in diameter; tube slender, 9-12 mm. long, usually surpassing the © 
calyx 2-3 mm.; throat glabrous, without gland or appendages; nectary 
a papery lobulate collar ca. 0.5 mm. high. Anthers borne at summit of 
corolla-tube, included. Style reaching up to 1-3 mm. below the anthers, 
short-forked at apex, bearing 2 compressed reniform stigmas. Pollen 
measuring 43-52 & 33-37 p, with sides slightly concave, frequently seem- 
ing to be dentate near the middle. Nutlets 2.5-3 mm. long, about 2 mm. 
broad near the base, rubiginous, sparingly punctate and tuberculate and 
sometimes rugose, back rounded. 

If this be a heterostylic species, the five collections dissected and de- 
scribed all represent the short-styled form of the species. This plant has ~ 
its closest relative in L. detonsum of northern Iran and Transcaucasia. 


9. Lithospermum fimbriatum (Maxim.), comb. nov. 


Arnebia fimbriata Maximovicz, Bull. Acad. St. Petersb. ser. 3, 27: 507 (1881); 
Diels in Futterer, Durch Asien 3*: 19 and 28, t. 3 (1911). 


A low perennial with a purple-stained woody root and a pallid indument 
of stiff straight loosely appressed hairs. The plant is known only from 
western Outer Mongolia and adjacent Kansu. Leaves all cauline, numer- 
ous, acute, mostly oblanceolate and 2-5 mm. broad; those at the base of 
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ithe stem imperfectly developed. Inflorescence coarsely and loosely glomer- 
zate, terminal, bracts narrow and commonly not surpassing the subtended 
icatyx. Corolla pink changing to dark blue when dry, 16-24 mm. long; 
limb 10-17 mm. broad; lobes ovate, spreading, with conspicuously erose 
jor shallowly lacerate margins; tube 13-17 mm. long, surpassing the calyx 
2-8 mm.; throat without appendages or glands; tube-nectary a villulose 
linear ring (not a collar!). Flowers heterostylic. Stamens borne low in 
ithe upper third of the corolla-tube (10-12 mm. above the base) or borne 
iat the summit of the tube and partially exserted. Style reaching to beyond 
the middle of the corolla-tube or shortly exserted from it; stigmas 2, 
sessile, obovate, strict, compressed, usually somewhat united dorsally. 
Pollen in long-styled flowers (fig. 4) measuring 26-31 20-23 yp, evidently 
‘constricted at middle. Pollen of short-styled flowers (fig. 4) 35-38 & 33 B, 
khort-cylindric with the sides in lateral profile parallel or nearly so. Nutlets 
Hlorsi-ventrally compressed, 2.5—3 mm. long and below the middle nearly 
us broad, 1.5 mm. thick, broadest at base, dull, gray or olivaceous, with 
@cattered coarse tuberculations, attachment large, nearly flat. 8 


(0. Lithospermum Sewerzowi (Regel), comb. nov. 


|| Arnebia [““Amebia”] Sewerzowi Regel, Descr. Pl. Nov. a cl. O. Fedtsch. 57 
! (1882). 

| Arnebia obovata Bunge, [Lehmann rel. bot.] Mem. savants étrang. St. 

| Petersb. 7: 407 (1851); Lipsky, Acta Hort. Petrop. 26: 526 (1910). Not 

| Lithospermum obovatum Macbr. (1916). 

| Echioides obovatum (Bunge) Rothm. Fedde Repert. 49: 56 (1940). 

| Arnebia Olgae Regel, Descr. Pl. Nov. a cl. O. Fedtsch. 57 (1882). 


| I have seen only two collections possibly referable to this blue-flowered 
qpecies of southeastern Turkestan. The two differ to a surprising degree 
an shape of leaves, indument, tip of style, and relative length of calyx-lobes 
rad corolla-tube. One, von Knorring 128 from Namangan dist., Uzbek 
, S.R., has obovate or obovate-oblanceolate obtuse leaves, a hispid-villose 
17dument with the slender hairs arising from thickened bases, long-styled 
cewers with the corolla-tube twice as long as the calyx, and the style with 
| forked apex. The other collection, G. Balabajew s.n. (July 12, 1915) 
com Iskanderaul, Serawschen dist, Tadzhik S.S.R., has narrow very 
dongate acute oblanceolate leaves, an indument of minute retrorse hairs, 
wort-styled flowers with the elongate calyx-lobes as long or even longer 
van the corolla-tube, and a style not forked at the apex. The collection 
com Namangan, except as to indument, agrees most closely with the 
imended description of Arnebia obovata given by Lipsky, l.c. The elongate 
ilyx-lobes of Balabajew’s collection appear to be aberrant. 

| The salient features of the species appear to be as follows: — A perennial 
iith a woody root and loosely branched stems 1-3 dm. tall. Cymes ter- 
iinal and very elongate in age; bracts simulating the calyx-lobes in size 
jad form. Corolla blue, 20-23 mm. long, with a spreading limb 8-10 mm. 
coad; tube 14-20 mm. long and usually much surpassing the calyx; throat 
sot appendaged, glanduliferous in a narrow band at the summit; tube- 
| 


330 JOURNAL OF THE ARNOLD ARBORETUM _ [voL. xxxtII 


nectary well developed, a densely villous collar 0.8-1 mm. high. Stamens 
affixed either at the middle of the corolla-tube or at its summit. Style ex- 
tending up to the middle of the tube or shortly exserted, sometimes forked 
at the summit. The two reniform stigmas are either sessile or terminate 
the short branches of the style. Pollen of long-styled flowers measures 
28-33 & 16-20 p, and is evidently constricted at the middle. The pollen 
of short-styled flowers measures 35-41 26-30 yp, is subcylindric, in 
lateral profile with sides straight and parallel or nearly so. Nutlets longer 
than broad, 2.5-3 mm. long, dull, gray, or olivaceous, tuberculate, and 
broadest at the base. 


11. Lithospermum Szechenyi (Kanitz), comb. nov. 


Arnebia Szechenyii A. Kanitz, Pl. Exped. Szecheny 42, t. 5 (1891) and Wiss. 
Ergebn. Reise Szechenyi Ostasien 2: 719, t. 5 (1895). 


Plant suffrutescent, perennial, 15-35 dm. tall, known only from western 
Kansu. Stems erect or loosely spreading, simple or ascendingly branched, 


1.5-2.5 mm. thick. Root woody, not stained with dye. Leaves firm, vein- — 


less, oblanceolate to elliptic, mostly 7-15 mm. broad, slightly cinereous, 
bealing hairs of two distinct types, scattered stout bristles (1-1.5 mm. 
long) arising from a discoid or bulbous base, and rather abundant minute 
slender pallid hairs (0.2-0.5 mm. long) which tend to be antrorse on the 
upper leaf-face and more or less retrorse on the lower face. Lower cauline 
leaves smaller than the middle and upper cauline ones. Inflorescence ter- 
minal, scorpioid with coarse leafy bracts, in age racemose and 3-7 cm. 
long. Corolla yellow, 15-20 mm. long; limb 7-10 mm. broad, with 5 
evanescent black spots; lobes minutely puberulent on upper face; tube 
11-15 mm. long, shortly but distinctly surpassing the calyx; throat pu- 
berulent and also bearing scattered glands, unappendaged; tube-nectary a 
well-developed villose collar ca. 0.6 mm. high. Flowers heterostylic. Sta- 
mens borne either at the middle of the corolla-tube or at its summit. Style 
simple, reaching the middle of the corolla-tube or to its summit; stigmas 2, 
cordate-reniform, sessile, distinct nearly to the base or more or less united 
along their medio-dorsal line. Pollen of long-styled flower not seen. Pollen 
of short-styled flowers measuring 39-44 23-30 u, moderately constricted 
at the middle. Nutlets broadly attached basally, tuberculate, only im- 
mature ones seen. 


The original description and plate of this species is based on the long- | 


styled plant from ‘“Tschung-pe-shien in valle Si-ning-fu,” Kansu. I have 
had for study a short-styled plant collected near Hsuin Hwa Hsien, Kansu, 
Ching 731. The species is very distinct. Notable among its distinctive 
features are the large foliaceous bracts in its inflorescence. 


12. Lithospermum guttatum (Bunge), comb. nov. 


Arnebia guttata Bunge, Ind. Sem. Hort. Dorpat. p. vii (1840) and Linnaea 15: 
Litteratur Bericht 85 (1841); Ledeb. Fl. Ross. 3: 139 (1847); Lipsky, 
Acta Hort. Petrop. 26: 530 (1910); Krylov, FI. Siberiae Occ. 8: 2282 Ce 

Macromeria guttata Farrer, English Rock Garden 1: 469 (1919). 


Pp 
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Arnebia tibetana Kurz, Jour. Asia. Soc. 432: 189 (1874); Clarke, Fl. Brit. Ind. 
4: 176 (1883). 


Arnebia Thomsoni Clarke, Fl. Brit. Ind. 4: 176 (1883). 


Ranging from Kashmir north and northeastward in the mountains of 
Central Asia to the Mongolian Altai and westernmost Kansu. Plant 1—2.5 
(dm. tall, flowering the first year but becoming perennial; stems one to 
sseveral, simple or bearing short ascending floriferous branches, arising 
from a dye-stained taproot. Leaves thickish, oblanceolate, 3-8 mm. broad, 
\with obtuse or rounded apex; basal leaves well developed but usually dis- 
appearing before time of anthesis. Cymes terminal, at first glomerate and 
1-2 cm. in diameter, in age elongating and 5-10 cm. long; middle and 
(upper bracts simulating the calyx-lobes in size and form. Corolla orange 
ior yellow, 14-19 mm. long, commonly with 5 black evanescent spots on 
tthe limb and occasionally with a purpurescent tube; limb spreading, 8-12 
rmm. broad; tube 10-15 mm. long, evidently surpassing the calyx; throat 
ywithout appendages or glands, or at times (especially in short-styled 
flowers) with a narrow transverse band of glands below each corolla-lobe; 
‘tube-nectary a well-developed villose collar. Flowers heterostylic. Stamens 
tborne just above middle of tube or near its summit and partially exserted. 
tyle reaching up to middle of tube or short-exserted, usually distinctly 
forked with the branches once to several times as long as the stigmas; 
stigmas 2, reniform, entire or more or less bilobed. Pollen of long-styled 
Howers (fig. 5) measuring 25-32 % 13-20 yp, narrowed at the middle. 
*ollen of long-styled flowers (fig. 5) measuring 33-37 23-26 wp, sub- 
-ylindric, in lateral profile with sides straight and parallel or slightly 
‘concave. Nutlets 2-3 mm. long, dull, gray or olivaceous, more or less 
‘fuberculate, broadest at the base; attachment surface large, rough, usually 
mvith a quadrate prolongation upward and outward in the recessive angle 
Heneath the base of the ventral keel of the nutlet. 
| The species is very distinct. Although to be classed as a perennial, its 
‘root is not as strong nor apparently as long-lived as the other perennials 
of this affinity. Among the many collections examined there are frequent 
individuals which appear to have flowered when less than a year old. An- 
other character suggestive of some relationship with the annual species is 
the forked style. That type of style prevails among the related annual 
species, but among the perennial species is consistently developed only in 
. guttatum. A tendency for the nutlets to be slightly excised ventrally 
at the base and for the attachment-surface to be upwardly prolonged there, 
is observable in related perennials, but never to the degree characteristic 
of L. guttatum. Indeed, a well-developed ventral upward extension of the 
basal attachment is known in only one other species, the annual L. 
tetrastigma. 


13. Lithospermum densiflorum Ledeb. ex Nordmann, Bull. Acad. St. 
Petersb. 2: 312 (1837). 


Arnebia densiflora Ledeb. Fl. Ross. 3: 140 (1847). 
Munbya densiflora (Ledeb.) Boiss. Diag. 11: 116 (1849). 
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Macrotomia densiflora (Ledeb.) Macbride, Contr. Gray Herb. 48: 56 (1916); 
Farrer, English Rock Garden 1: 469 (1919). 

Arnebia cephalotes DC. Prodr. 10: 96 (1846). 

Munbya cephalotes (DC.) Boiss. Diag. 11: 116 (1849). 

Macrotomia cephalotes (DC.) Boiss. Fl. Orient. 4: 612 (1879); Kohler, 
Medizinal Pf. 3: t. 25 (1898); Ball, Gard. Chron. ser. 3, 98: 319, f. 126 
(1935). 

Munbya conglobata Boiss. Diag. 11: 116 (1849). 

? Arnebia macrothyrsa Stapf, Wiener Ill. Gart. Zeitung 16: 128 (1891); 
Gard. Chron. ser. 3, 9: 148 and 180 (1891). 


A montane plant of Turkey and Greece. The coarse caudex and the 
strong perennial root are rich in purple dye. Stems 1-3 dm. tall, 3-6 mm. 
thick at the base, simple below the inflorescence. Basal leaves oblanceolate, 
10-15 cm. long. Cauline leaves lanceolate, 4-8 cm. long, lower and middle 
one about equal in size. Inflorescence globular or corymbose, 6-10 cm. 
broad, a dense aggregation of coarse, very short-pedunculate cymes arising 
terminal on the stem and from its uppermost leaf-axils; bracts simulating 
the calyx-lobes in size and form. Corolla yellow or orange, very large and 
attractive; limb spreading 20-25 mm. broad; tube 20-37 mm. long, com- 
monly ca. 10 mm. longer than the large calyx, without a nectary but 
scantily villulose inside just above the base; throat scantily glanduliferous, 
without appendages. Style forked at apex, with branches 0.5—1 mm. long; 
stigmas 2, rounded, compressed. Flowers heterostylic. Corolla of long- 
styled flowers slightly smaller than those with short style; tube 20-27 mm. 
long and limb ca. 20 mm. broad; anthers borne slightly below mouth of 
tube with their apices 1-2 and their bases 3.5-4.5 mm. below the mouth; 
style 22-32 mm. long, exserted 2-5 mm. from the tube; pollen (fig. 2) 
constricted at middle, 46-50 26-31 m». Corolla of short-styled flowers. 
with tube 32-37 mm. long and limb 20-25 mm. broad; anthers borne 
partially exserted in the mouth of the tube with their bases 1-2 mm. 
below the top of the tube; pollen (fig. 2) constricted at the middle, similar 
in form to that of the long-styled flower but much larger, measuring 
65-75 XX 38-43 4, in lateral profile frequently appearing serrate at the 
middle; style 20-23 mm. long, reaching up to beyond the middle of the 
tube. Nutlets 5-6 mm. long, broadest at base, gray, dull, abundantly and 
very minutely papillate, coarsely rugose. 

This very well marked species is notable for having the largest flowers — 
and the largest pollen-grains in the genus. Its nutlets, floral organization, 
and pollen type are obviously those of the Arnebia group. Although 
heterostyly is well developed in the species, being expressed in differences 
of corolla-size and -form, length of style and pollen size, the anthers differ 
very little as to the level at which they are borne in the very elongate 
corolla-tube. In both types of flowers the anthers are high in the tube, 
in the short-styled only 2-3 mm. higher than in the long-styled flowers. — 
In the former they are partially exserted and in the latter they have their 
tip only 1-2 mm. below the mouth of the tube. 
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| 14. Lithospermum Benthami (Wall.), comb. nov. 


Echium Benthami Wall. Numerical List. no. 931 (1829), nomen; G. Don, Gen. 
Syst. 4: 333 (1838). 

Macrotomia Benthami (Wall.) A. DC. Prodr. 10: 27 (1846); Clarke, Fl. Brit. 
India 4: 177 (1883); Hooker, Bot. Mag. 114: t. 7003 (1888) ; Covent 
Wild Flowers Kashmir 1: t. 37 (1923); Blatter, Beautiful Flowers of 
Kashmir 2: t. 45 (1929). 

is macrostachya Klotzsch, Bot. Reise Prinz, Waldemar. 95, t. 62 
1862 


A coarse perennial of northwestern Himalaya. Its underground parts 
contain much purple dye. The flowering stems are 1-8 dm. tall and 5-10 
| mm. thick, and arise from the center of a leaf-cluster. The lower cauline 
| leaves are accordingly larger than the middle and upper ones. Leaves 
| usually 3—5-ribbed from the base. A very distinctive feature of the plant 
_ is its elongate slender long-attenuate bracts and calyx-lobes and its elongate 
| cylindrical flower cluster. The inflorescence is a dense cylindrical thyrse 
| 4-7 cm. thick and 5-30 cm. long. The calyx, 13-25 mm. long at anthesis, 
| becomes 25-35 mm. long in fruit. Its very slender flexuous lobes are 
_9.5-1 mm. broad at the base and very gradually attenuate. Corolla 
| elongate, pink to purple or maroon, 20-25 mm. long, usually shorter than 
| the calyx; throat without glands or appendages; tube-nectary not de- 
| veloped. Flowers heterostyled. Stamens borne either at the middle of the 
| corolla-tube or partially exserted at its summit. The style reaching up 
| to the middle of the tube or nearly to its summit; stigmas 2, rounded, 
"broader than long. Pollen of long-styled flowers strongly constricted at 
| middle, 30-37 X 16-20 ». Pollen of short-styled flowers subcylindric, 39 
| X 25-26 p, in lateral profile with sides nearly parallel or somewhat concave. 
| Nutlets 3-4 mm. long, dull, abundantly and very minutely papillate, and 
|, also coarsely and irregularly rugose and more or less tuberculate, broadest 
i near middle, the ventral keel continuous over the beaked apex, the attach- 
iment scar frequently with 2 distinct dorsal traces. 

: Previously, Contr. Gray Herb. 73: 48 (1924), I stated that the corollas 
(of this species were slightly zygomorphic and possessed a ventral longi- 
(tudinal plication. These observations are entirely false and the result of 
imisinterpretation of the poor and inadequate material then available for 
k study. 

No material of Arnebia speciosa Aitchison & Hemsl. (1880) from 
Afghanistan, or Arnebia inconspicua Hemsl. & Lace (1891) from Baluchi- 
‘stan, has been available for analysis. These two species are close relatives 
yof L. Benthami, but are probably sufficiently distinct to be worthy of 


irecognition. 


NLS. Lithospermum euchromon Royle ex a in Royle, Ill. Bot. 

| Himal. 305 (1836). 

Macrotomia euchroma (Royle) Paulsen, Bot. Tidsschr. 27: 216 (1906) and 
Studies Veg. Pamir 58, f. 20 (1920); Lipsky, Acta Hort. Petrop. 26: 505 
(1910). 
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Arnebia euchroma (Royle) Johnston, Contr. Gray Herb. 73: 49 (1924). 

Stenosolenium perenne Schrenk ex Fischer & Meyer, Enum. Pl. Schrenk 1: 34 
(1841). 

Arnebia perennis (Schrenk) DC. Prodr. 10: 95 (1846). 

Munbya perennis (Schrenk) Boiss. Diag. 11: 115 (1849). 

Macrotomia perennis (Schrenk) Boiss. Fl. Orient. 4: 212 (1879). 

Macrotomia endochroma Hook. & Thom. ex Henders. & Hume, Lahore to 
Yarkand 328 (1873); Aitchison, Jour. Linn. Soc. 18: 81 (1880), nomen; cf. 
Clarke, Fl. Brit. India 4: 177 (1883). 

Macrotomia onosmoides Regel & Smirn. Acta Hort. Petrop. 2: 624 (1878). 

Macrotomia euchroma var. subacaulis Lipsky, Acta Hort. Petrop. 26: 510 
(1910). 

Macrotomia ugamensis Popov in Baranov, Jour. Turkest. Branch, Russian 
Geogr. Soc. 17: 26, t. 3 (1925). 

Arnebia tingens A. DC. Prodr. 10: 96 (April, 1846). 

Lithospermum cyanochroum Boiss. Diag. 7: 33 (1846). 

Munbya cyanochroa Boiss. Diag. 11: 115 (1849). 

Macrotomia cyanochroa Boiss. Fl. Orient. 4: 212 (1879). 

Macrotomia grandis Bornm. Oesterr. Bot. Zeit. 47: 289 (1897). 


A coarse, hirsute, frequently glanduliferous perennial. In typical form 
it ranges from the northwestern Himalaya northward in the mountains of 
Central Asia to the Dzungarian Ala-tau. A pungently hirsute form also 
occurs in the mountains of eastern Iran. This latter may deserve at least 
varietal recognition. The last five names listed above apply to it. The 
underground parts of all forms of the species contain an abundance of 
purple dye. The flowering stems are 1-5 dm. tall and arise from the axils 
of leaves that formed a sterile basal cluster the previous season. The basal 
cauline leaves are small and imperfectly developed and much smaller than 
the middle cauline ones. The terminal inflorescence is congested and tends 
to be broader than long. The corolla is purplish white to purple or brown- 
ish, 16-22 mm. long; limb 8-16 mm. broad, with ascending lobes; throat 
usually unappendaged and glandless, but, particularly in long-styled 
flowers, occasionally developing 5 small weakly invaginate swellings; 
nectary not developed. Flowers heterostyled. Anthers borne either at 
middle of tube or at its summit. The style reaches up to the middle of 
the tube or is short-exserted, and is usually forked at the very summit; 
stigmas 2, compressed, rounded, broader than long. Pollen in long-styled 
flowers (fig. 3) strongly constricted at middle, 26-30 x 16-20 p». In 
short-styled flowers (fig. 3) pollen somewhat cylindric, in lateral profile r 
the sides nearly parallel or only slightly concave, 33-43 25-28 p. The 
gray or dusky nutlets are 3-4 mm. long, irregularly and coarsely tubercu- 
late and more or less rugose, the surface dull, covered with crowded 
microscopic papillae. The nutlet is broadest near the middle and has a 
well-developed keel on the venter which extends up and over the beaked — 
apex and continues down the back of the nutlet. The attachment scar is 
flat and frequently bears 2 ventral traces. 

The species has its closest relative in L. Benthami and agrees with that 
species in pollen, fruit, coloration, and general organization of the corolla. 
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16. Lithospermum tschimganicum B. Fedtsch. Bull. Jard. Bot. St. 
Petersb. 5: 42 (1905); Lipsky, Acta Hort. Petrop. 26: 510 (1910). 


A very distinct and unusually interesting species of Central Asia, endemic 


_ in the mountains east and southeast of Tashkent. It is a perennial with 


_ stems 15-60 dm. tall. The numerous evidently veined leaves, 1-5 cm. 


| broad, increase in size upward along the stems, the lowest one being 


small and imperfectly developed. The cymes, terminal on the main stem 


_ and on a few upper branches, are conspicuously bracted, and are small in 


size, even in fruit being less than 7 cm. long. The nutlets are lance-ovoid, 
4—5 mm. long, and white. They are completely smooth or only sparingly 


| punctate. In general appearance and nutlets, and also in pollen, the plant 


is more suggestive of the large-flowered American species than of any of 
the other species of the Old World. The corollas, however, particularly 
in having an unappendaged very sparingly glanduliferous throat, are 


| perhaps more suggestive of the Asiatic ‘““Arnebias” than of American 
| species. 


Of the five collections available for study, three have provided corollas 


for dissection, viz., von Knorring 180 from Osch dist., Kirghiz S.S.R., von 
| Minkwitz 752 from Kokand dist., Uzbek S.S.R., and von Knorring 359 


from Namangan dist., Uzbek S.S.R. Though apparently all representing 


| one species and though indistinguishable in all other structures, these three 


collections show surprising differences inside their corollas. The corollas 


| from Kokand and Namangan districts are 17 mm. long and have a gradu- 
| ally ampliate tube ca. 9 mm. long. The anthers (ca. 1.5 mm. long) are 
| borne on slender filaments 0.2-0.3 mm. long attached 5 mm. above the 
_ base of the corolla. The unappendaged throat is sparingly and inconspicu- 
| ously glanduliferous. The glands occur very sparingly from the throat 


down to the middle of the corolla-tube, with most of them confined to the 


principal veins. More occur, locally abundant, just below the attachment 
_ of each filament. The collections from Kokand and Namangan agree very 


closely in all details save only the length of the style. In the former the 


| style is 15-17 mm. long and is shortly exserted from the corolla-tube. In 
_ the collection from Namangan, however, it is only 5.5 mm. long and 
_ reaches upward in the corolla-tube only to the tip of the anthers. 


The dissection of the corolla on the plant from Osch, on the other hand, 


_ reveals a very different condition. The corolla is 20 mm. long and is 
tubular below the middle and gradually ampliate above. The anthers 


(2 mm. long) are borne on uncinate-cuneate filaments 1.7-1.9 mm. long 


| affixed in the corolla-throat 13.5-14 mm. above the base of the corolla and 


only 3 mm. below the base of the corolla-lobes. The filaments are most 


unusual, not only in size but also in form. They are 0.5—0.6 mm. broad 


| at the base, gradually narrowed, curved, very strongly compressed laterally, 


and provided with an evident excentric vein. There are no glands clustered 
at their base. Glands, however, do occur scattered in the corolla-throat. 


The style is 5-6 mm. long. As in the collections from Kokand and 
Namangan, the 2 stigmas are obcordate in form and divergent from the 
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tip of the style. In all three collections the nectary in the corolla-tube is 
glabrous and obscurely developed, at most only a vaguely defined tumid 
annular area just above the corolla-base. 

Since the collections from Kokand and Namangan have anthers borne 
low in the corolla-tube and that from Osch has slightly larger anthers 
borne high in the tube, heterostyly can be suspected. The flowers in the 
collections from Kokand and Namangan, however, have low-placed sta- 
mens associated with a short, as well as a very long style. Furthermore, 
the pollen in all the three collections mentioned is similar in size and form 
and shows no correlation with the differences in style-length or stamen- 
attachment. In all collections mentioned the grains are ellipsoidal, 20-25 
% 16-18 p, and in lateral profile have rounded or slightly angled sides 
(fig. 30). They bear their very obscure pores at the middle and are 
broadest there. Heterostyly, certainly of the strongly developed type 
characteristic of other congeners, is not present in L. tschimganicum. If 
heterostyly is not present, then the collections must represent another type 
of floral dimorphism or two distinct species must be represented. I find 
it impossible to believe that two species with such floral differences could 
be so all-prevailingly similar in all other structures. I am also aware of the 
fact that in this genus, among species with elongate corollas, the stamens 
are always borne above the middle of the corolla-tube when only mono- 
morphic flowers are produced. Stamens borne low in the corolla-tube are 
found only in long-styled flowers of heterostylic species. It is not un- 
reasonable to believe, therefore, that, though L. tschimganicum may not 
now be heterostylic, it may have been derived from such an ancestor. 
Though now without correlated differences of pollen and style, it may have 
retained only the corolla-dimorphism of its heterostylic ancestry. If so, 
the condition is very unusual, and certainly unique in this genus. The 
matter should be investigated by someone who can observe the plants 
in the field, or at least by one who has access to many more specimens than 
have been available to me. 


17. Lithospermum Tournefortii, nom. nov. 


Lycopsis Echioides L. Sp. Pl. ed. 2, 199 (1762).—Based on Echioides, 
Tourn. Coroll. Inst. 46 (1703) and Buxbaum, Cent. 1: 1, t. 1 (1728). Not 
Lithospermum echioides Benth. in Royle (1836). 

Arnebia echioides (L.) DC. Prodr. 10: 96 (1846); Bot. Mag. 74: t. 4409 
(1848); Gartenfl. 25: 259, t. 877 (1876). 

Anchusa echioides (L.) M. v. B. Fl. Taur.-Cauc. 1: 123 (1808). 

Macrotomia echioides (L.) Boiss. Fl. Orient. 4: 211 (1879); Farrer, English 
Rock Garden 1: 469 (1930). 

Aipyanthus echioides (L.) Stevens, Bull. Soc. Nat. Moscou 26: 600 (1851). 

Arnebia longiflora C. Koch, Linnaea 22: 640 (1849). Not Lithospermum 
longiflorum Salisb. (1796), nor Spreng. (1825). 


A handsome and very distinct species of Armenia and the Caucasus, 
frequently cultivated as a rock-garden plant. The large yellow corolla 
becomes 2-3 cm. long and has a tube usually twice as long as the calyx. 
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The tube is villose inside and the broad limb has an evanescent black spot 
t the base of each sinus. The throat has neither appendages nor glands 
| nd the tube neither nectary nor rudiments of it. The stamens are affixed 

n the corolla at several superimposed levels, in the long-styled flowers in 
is zone below the middle of the tube and in the short-styled flowers in a 
wzone high in the throat. In these antheriferous zones there appear to be 
two stamens that are uppermost, an alternating pair that are lowermost, 
nd a fifth stamen at an intermediate level. Furthermore, very close ex- 
ination reveals that in both upper and lower pair one member has a 
slight but still perceptibly lower attachment than its companion. Accord- 
ingly, in various degrees, the stamens are all attached at differing levels. 
(The androecium appears to have no plane of symmetry. The style reaches 
sither to the middle of the corolla-tube or to its summit. The two stigmas 
jare broad and terminal and tend to be somewhat united, sometimes to form 
‘a single obconic stigmatic mass. The pollen (fig. 8) is globose or very 
blightly longer than broad. There are 9 obscure pores spaced about its 
equator. In long-styled flowers the grains measure 30-35 » in diameter 
And in the short-styled flowers 40-50 u. The large nutlets are smooth or 
only inconspicuously and minutely tuberculate towards the apex. They are 
)orownish, minutely mottled with purple, and not lustrous. The ventral 
bide is sharply angled. The attachment surface is broad, rounded, and 
ypasal. The gynobase is very broadly pyramidal. 


43. Lithospermum multiflorum Torr. in Gray, Proc. Am. Acad. 10: 
51 (1874). 


Lithospermum cognatum Greene ex Spengler, Oesterr. Bot. Zeit. 68: 118, f. 31 
(1919). 


| A species of western United States (Colorado and Utah south to western 
Fexas and Arizona) and adjoining Mexico. Flowers are clearly hetero- 
btylic. The corollas have 5 glanduliferous slightly swollen (but not in- 
gaginate) areas in the throat and a well-developed basal nectary composed 
bi 10 quadrate villulose lobes. The corolla-tube is glabrous within. In 
thort-styled flowers the stamens are borne in the throat of the corolla and 
‘he style reaches up to the middle of the tube. In long-styled flowers the 
ttyle is nearly exserted and the stamens are borne at the middle of the 
corolla-tube and the tube above them is glanduliferous. In flowers of both 
yypes the filaments are usually somewhat glanduliferous at and just below 
their base. The pollen (fig. 14) is characteristically ellipsoid and broadest 
tt the equator, but occasionally may become almost cylindric with the 
‘ides nearly parallel. The pores are in a single medial row. In long-styled 
lowers the grains measure 16-20 8-13 y» and in short- styled flowers 
{5-33 & 20-28 ». The two terminal stigmas are somewhat semicircular 
yr flabellate and frequently bilobulate. They tend to be spreading or even 
ilightly reflexed. Commonly they are umbonate at the base just above 
their attachment to the end of the style. I have had a great number of 
specimens of this species for study, among them, surprisingly, are very few 
1 the fruiting state. 


i 
] 
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19. Lithospermum obovatum Macbride, Contr. Gray Herb. 48: 56 
(1916). 
Lithospermum gentianoides-Brand, Fedde Repert. 28: 15 (1930). 


A well-marked species having obvious relations with L. cobrense. It is 
known only from the Sierra Madre Occidentale of northern Mexico 
(Chihuahua and Durango). The thickish basal leaves are very broad, 
obovate to elliptic, and form a conspicuous rosette. They are conspicuously 
veined, with the veins not merely prominent beneath but also strongly 
sulcate on the upper face. Their indument consists of slender elongate 
hairs only, not of a mixture of long and short hairs as in L. cobrense. The 
corolla resembles that of L. cobrense in form but differs in a number of 
other respects. The glands in the throat of the corolla tend to form small 
but evident aggregations below the base of each corolla-lobe. The corolla- 
tube inside is hairy only in long-styled flowers. In short-styled flowers the 
tube is glabrous. The stamens in the long-styled flowers are borne in the 
lower third of the corolla and hence lower proportionately than in L. 
cobrense. The pollen (fig. 16) is ellipsoid and broadest at the equator. 
It measures 14-18 & 10-13 » in long-styled flowers and 25-28 x 18-23 pw 
in the short-styled flowers. The nutlets of this species are unknown. 


20. Lithospermum cobrense Greene, Bot. Gaz. 6: 157 (1881). 


A species known only from Arizona, New Mexico, and western Texas, 
and in the mountains of northern Mexico, in Chihuahua and Durango. 
The flowers are strongly heterostylic. The funnelform orange or yellow 
corollas have the tube hairy inside and possess a well-developed basal 
nectary composed of 10 crowded quadrate lobes. The throat is unappend- 
aged but evidently glanduliferous. The glands are numerous and generally 
distributed. They are not aggregated as in L. obovatum. In the short-styled 
flowers the stamens are borne in the throat and the style is very short, 
usually not half the length of the calyx. In the long-styled flowers the 
stamens are borne just below the middle of the corolla and the style reaches 
up into the glanduliferous throat. The two stigmas are terminal, spreading, 
and semicircular or obovate. The pollen (fig. 15) is ellipsoidal and usually 
broadest at the equator. In the two types of flowers it differs only in size 
and in the position of the 7-9 pores. In the long-styled flowers the pores 
tend to be slightly submedial rather than exactly medial in position. The 
grains of the long-styled flowers measure 21-25 X 12-20 yp, and those of 
the short-styled flowers 26-39 23-31 p. 


21. Lithospermum tubuliflorum Greene, Pittonia 1: 155 (1888). 
Lithospermum lasiosiphon Johnston, Contr. Gray Herb. 70: 22 (1924), 


A species showing relationship with L. cobrense aud L. obovatum. It is 
known only from the east base of the Sierra Madre Occidentale in 
Chihuahua and Durango in northern Mexico. The foliage is thin, light 
green, and inconspicuously hairy. The basal leaves form a rosette and, 
like those of L. obovatum, have the veins evident on both surfaces. The 


nt 
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_ flowers are strongly heterostylic. The corolla is tubular-funnelform with 


ascending lobes and most resembles that of L. multiflorum in general form. 
The throat is very sparingly glanduliferous and completely lacking in 


_appendages. The tube is always hairy inside. The nectary is similar to 
_ that of L. cobrense but is less prominent. The stamens of the long-styled 


flowers are borne extremely low, in the lower third of the tube, The pollen 


_ (fig. 10) in the two types of flower differs in shape as well as size. That 


of long-styled flowers is broadest and shouldered just below the middle. 
| It measures 26-30 X 16-25 ». The pollen of short-styled flowers measures 


| 33-40 X 26-32 uw and is ellipsoidal and broadest at the equator. There 


| are apparently 8 pores. The nutlets resemble those of L. cobrense but are 
_ slightly smaller and perhaps more sharply keeled. 


22. Lithospermum californicum Gray, Proc. Am. Acad. 10: 51 (1875). 


A species known only from northern California and adjacent Oregon. 


| Although in many ways very suggestive of L. ruderale, and especially so in 
| form and organization of corolla and nutlets, L. californicum differs in type 
| of inflorescence, pollen, and presence of heterostyly. Distinctive features of 
| the species are its slightly glaucescent herbage and its recurved fruiting 
| calyx. The elongate yellow corolla is gradually ampliate, 10-15 mm. long, 
| and has a limb of loosely ascending lobes 5-10 mm. in diameter. The 
| throat is glanduliferous and sometimes bears very obscure swellings below 
| each of the corolla-lobes, but is otherwise unappendaged. The stamens 
| are borne either slightly above the middle of the glabrous corolla-tube or 
| near its summit. The style reaches up to near the middle of the tube or 
| is nearly exserted from it. The two stigmas are terminal. The pollen on 
| the long-styled flowers (fig. 9) measures 25-28 & 10-18 (-22) uw. It 
) tends to be rather variable in form, sometimes resembling that of the 


. short-styled flower and sometimes being distinctly constricted at the middle. 


| The pollen of the short-styled flowers (fig. 9) measures 33 X 20-25 » and 


‘s nearly ovoid or is ovoid with distinct shoulders. The nectary in the 


 corolla-tube is an obscurely lobed glabrous tumid ring. The smooth white 


avoid nutlets, ca. 5 mm. long, are rather pointed and have a strong con-_ 
striction just above their base. 


| 23, Lithospermum caroliniense (Walt.) MacMill. Metasp. Minn. 


Valley 438 (1892). 


Anonymos caroliniense Walter, Fl. Carolina 91 (1788). 

Batschia caroliniensis (Walt.) Gmel. Syst. 1: 315 (1791). 
Lithospermum carolinianum Lam. Tab. Encyc. 1: 397 (1791). 
Onosmodium carolinianum (Lam.) A.DC. Prodr. 10: 70 (1846). 
Batschia Gmelini Michx. Fl. Bor. Am. 1: 130 (1803). 
Lithospermum Gmelini (Michx.) Hitchc. Spring Fl. Manhattan 30 (1894). 
Anchusa hirta Muhl. Cat. 19 (1813), nomen. 

Lithospermum hirtum (Muhl.) Lehm. Asperif. 2: 304 (1818). 
Lithospermum strigosum Raf. New Fl. No. Amer. 4: 18 (1836). 
Lithospermum bejariense A. DC. Prodr. 10: 79 (1846). _ 
Lithospermum croceum Fernald, Rhodora 37: 329, t. 376 (1935). 
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A well-known species, widely distributed in eastern United States. Plant 
3-10 dm. tall, arising from a strong dye-stained root, and commonly be- 
coming very dark in drying. Flowers heterostyled. Corolla orange-yellow, 
13-25 mm. long, with a funnelform limb nearly as broad. Corolla-tube 
cylindric, in long-styled flowers 7-8 mm. long, about equalling the calyx; 
in short-styled flowers 10-12 mm. long, surpassing the calyx by as much 
as 3-4 mm. The corolla-throat is very obscurely if at all invaginate, its 
appendages are represented only by 5 arcuate clusters of glands at the 
summit of the tube. Inside the tube is sparingly glanduliferous above the 
middle but otherwise glabrous. The anthers are borne either above the 
middle of the tube or just below its summit. The style reaches almost to 
the middle of the tube or almost to the summit. The 2 stigmas are terminal. 
The corolla-nectary is 10-lobed and minutely villulose. The pollen (fig. 12) 
has 7-9 pores, and in the two types of flowers differs in size as well as 
shape. In long-styled flowers it is elongate, constricted at the middle, and 
measures 33 & 13-18 y. In short-styled flowers the pollen is ovoid, with 
shoulders, and is broadest at one end. It measures 33-39 & 25-33 p. It 
may be noted in passing that the floral differences used by Fernald to 
distinguish L. croceum from L. caroliniense are those which distinguish 
the short- and long-styled flowers of the species. 


24. Lithospermum canescens (Michx.) Lehm. Asperif. 2: 305 (1818). 
Batschia canescens Michx. Fl. Bor. Am. 1: 130, t. 14 (1803). 
Anchusa canescens Muhl. Cat. 19 (1813). 
Anchusa virginiana L. Sp. Pl. 133 (1753). Not Lithospermum virginianum L. 
(1753). 
Lithospermum sericeum Lehm. Asperif. 2: 306 (1818). 
Batschia sericea (Lehm.) R. & S. Syst. 4: 743 (1819). 


Batschia conspicua R. Br. in Richardson, Bot. Append. to Frankl. Jour. 732 
(1823). 


A native of eastern United States. Stems 1—4 dm. tall, arising from a 
strong dye-stained root. When young the plant has a very distinctive 
vesture of slender, appressed, somewhat silky hairs. The flowers are 
heterostylic. The yellow corolla is 10-18 mm. long and has a funnelform 
limb 11-15 mm. in diameter. Its tube is cylindrical, 7-8 mm. long, and 
evidently longer than the small calyx. The throat bears weakly invaginate 


appendages which are usually gibbose and somewhat velvety as well as 


glanduliferous, esvecially on the sides. The tube is glanduliferous above 
the middle, and most abundantly so in long-styled flowers. Its nectary is 
10-lobed and minutely villulose. The anthers are borne either just below 
the middle of the corolla-tube or near its summit. The style is either very 
short, 1-2 mm. long and less than a third of the tube-length, or surpasses 


the stamens and becomes 5-9 mm. long. It is terminated by 2 small — 


stigmas. The pollen (fig. 11) of the long-styled flowers is constricted at 
the middle and measures 20-25 & 10-13 p. That of the short-styled 


flowers (fig. 11) is shouldered-ovoid, broadest at one end, and measures — 


DOE ORS hae 
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225. Lithospermum tuberosum Rugel ex DC. Prodr. 10: 76 (1946). 


A species of southeastern United States readily recognized by its rosette 
of basal leaves and clustered fleshy fusiform roots. The flowers resemble 
‘those of L. officinale and allies. Lithospermum tuberosum probably has its 
‘closest relations with those species. The yellow or yellowish corolla is 
4.5—6 mm. long and has a tube 3-4 mm. long. The corolla-lobes, 1.5—2 mm. 
dong, are longer than broad and ascending. The throat bear’ 5 small 
intruding velvety trapeziform appendages formed by invagination. Below 
rhe appendages the throat is sparingly glanduliferous. The calyx is shorter 
Than the corolla-tube or at most equals it in length. The filaments are 
‘attached at the middle of the corolla-tube and have no glands at their base. 
(Phe nectary is a narrow glabrous flange. The style is 2-3 mm. long and 
ears 2 small terminal stigmas. The pollen (fig. 20) is somewhat ovoid, 
)eing broadest towards one end and commonly measuring 20 * 16 uw. The 
inutlets are small, 1.5—2.5 mm. long, and may be abundantly punctate. 
6. Lithospermum erythrorhizon Sieb. & Zucc. Abh. Bayer, Akad. 
| Wiss. 4%: 149 (1846); Hara, Bot. Mag. Tokyo 51: 50 (1937) and 
| Enum. Spermatoph. Japon. 1: 176 (1948). 


| Lithospermum officinale 8 erythrorhizon (Sieb. & Zucc.) Maxim. Bull. Acad. 
| St. Petersb. 17: 441 (1872). 

| Lithospermum officinale subsp. erythrorrhizon (Sieb: & Zucc.) Hand.-Mazz. 
| Symb. Sin. 7*: 817 (1936). 

| Lithospermum murasaki Siebold, Syn. Pl. Oecon. Jap. 32 (1830), nom. subnud. 
| Lithospermum officinale var. japonica Miquel, Ann. Mus. Lugd.-Bat. 2: 94 
| (1865). 

_ Lithospermum albiflorum Vaniot, Monde de Plantes ser. 2, 7: 42 (1905). 


| This species is a very close relative of L. officinale and occurs beyond 
2 eastern limit of the latter in China and northward in Korea and Japan. 
« differs in having spreading rather than closely appressed hairs on the 
erbage, a larger, somewhat differently shaped corolla, and a larger, more 
trongly accrescent calyx. Its root appears to contain larger quantities of 
urple dye than that of L. officinale. The corolla has been illustrated as 
re white, and collectors have so reported it. Unlike that of L. officinale, 
ae limb of the corolla is spreading and formed of rounded lobes about as 
road as long. Its diameter is commonly about equal to the total length 
5-9 mm.) of the corolla. The corolla-tube, 3-4 mm. long, is usually 
qualled or shortly surpassed by the calyx-lobes. The faucal appendages 
ce trapeziform invaginations which are velvety on the summit and glandu- 
ferous on the side. The filaments are affixed at the middle of the tube 
ind are glanduliferous at the base. The nectary is a glabrous flange. The 
jllen, 13-16 & 8-10 yp, is constricted at the middle or rarely has near 
‘raight and parallel sides. The fruiting calyx is commonly 5—i0 mm. long 
ad usually several times longer than the nutlets. 
Plants from Afghanistan, Pakistan, and Kashmir agree with those from 
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eastern Asia in having spreading hairs on the stems. In characters of calyx 
and corolla, however, they agree with typical L. officinale and probably 
deserve to be classed as variants of that species. 


27. Lithospermum officinale L. Sp. Pl. 132 (1753). 


Native in Europe and east to central Asia. In Afghanistan, Kashmir 
and Pakistan it is replaced by a variety with spreading hairs, and in China, 
Korea, and Japan by the closely related L. erythrorhizon. Over its wide 
range L. officinale remains a reasonably constant species. Its stems are 
closely strigose and have no spreading hairs. The yellowish or greenish, 
or sometimes nearly white corollas are 4-6 mm. long. The corolla-limb 
is at most 4 mm. broad and consists of ascending usually oblong lobes 
1-1.5 mm. long. The tube is 2.5-3.5 (or rarely 4) mm. long. The calyx 
may be shorter than the corolla-tube or slightly longer, but commonly it 
has about the same length. The corolla-throat bears 5 trapeziform, in- 
truded, distinctly invaginate appendages which are densely velvety on 
top and glanduliferous, particularly on the sides. Below the level of the 
faucal appendages glands are scattered. The filaments, attached at the 
middle of the corolla-tube, are usually glanduliferous at the base. The 
style is 1-2 mm. long and bears 2 small terminal stigmas. The nectary on 
the corolla-tube is a glabrous, entire, or obscurely lobed flap. The pollen 
(fig. 32) is constricted at the middle and measures 13-16 & 8-10 ». The 
nutlets (2.7-3.8 mm. long) are most commonly about 3 mm. in length 
and more than half as long as the fruiting calyx. 


28. Lithospermum latifolium Michx. Fl. Bor. Am. 1: 131 (1803). 
Lithospermum officinale 8 latifolium Lehm. Asperif. 2: 311 (1818). 
Cyphorima latifolia (Michx.) Raf. in DC. Prodr. 10: 76 (1846). 

Cyphorima lutea Raf. Cat. 13 (1824). 
Lithospermum luteum (Raf.) House, Bull. N. Y. State Mus. 243-4: 61 (1923). 
Lithospermum lutescens Coleman, Cat. Pl. Grand Rapids 29 (1874). 


A species of northeastern United States very closely related to the 
Eurasian L. officinale. The pale yellow corolla is 5-7 mm. long and has 
ascending lobes nearly as broad as long. Its tube is 2.5—3.5 mm. long and is 
evidently shorter than the slender calyx-lobes. The throat has 5 intruded 
velvety trapeziform appendages formed by invagination. The inner face of 
the appendages is glanduliferous and so also is the throat directly below 
them. The filaments arise at the middle of the corolla-tube and usually 
bear some glands at their base. The style is very short, usually only 1 mm. 
or less long, and bears two small terminal stigmas. The nectary is a gla- 
brous flange. The pollen (fig. 25) resembles that of L. officinale but is 
slightly larger and less constricted. It measures 16-20 « 8-14 p. The 
nutlets, 4.5-5 mm. long, are usually much surpassed by the calyx-lobes. 


29. Lithospermum mirabile Small, Fl. Southeast. United States 999 
and 1337 (1903). 


cee longiflorum var. mirabile (Small) Brand, Fedde Repert. 28: 
14 (1930). 
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__A very distinct species which is most closely related to L. incisum and 
L. Parksti. It is confined to the eastern half of Texas. The plant is a 
biennial or a short-lived perennial and has a thickened, dye-stained, fusi- 
form taproot. The stems, usually few, bear elongating cymes that produce 
pnly conspicuous chasmogamic flowers or first chasmogamic flowers and 
then later cleistogamic ones. Both types of flowers are fertile. The con- 
Bpicuous flowers have corollas similar in form, size, and organization to 
those of L. incisum, but differ in their darker coloration and in the entire 
margin of their lobes. The nutlets are very distinctive and are readily 
separable not only from those of related species but from those of all other 
imembers of the genus. They are brown, dull, abundantly punctate, rough, 
and distinctly angulate. They have only a weakly defined collar at the 
)oase and their attachment-scar is flat. The gynobase is depressed pyramidal 
yor nearly horizontal. The pollen resembles that of L. inciswm in form and 
kize (33-44 »), but unlike that species tends to have its pores slightly 
wisible. These pores are 7 or more commonly 8 in number and are equally 
spaced about the equator. 

| Meriting publication are some interesting field observations concerning 
i. mirabile contained in a letter addressed to me on Aug. 5, 1937, by Dr. 
{. B. Parks, then Chief of the Apicultural Research Laboratory, San 
‘Antonio, Texas. “This is the plant that sent me on the quest to find out 
comething about this genus. I noted that in travelling through the country 
fn early spring there were two colors of flowers among the Lithospermums 
seen by the roadside. A casual investigation revealed the fact that the 
jJarker yellow one had smooth edges to the corolla, while the light yellow 
ne was toothed or crisped. On investigation I became convinced that the 
wellow flowered one was L. mirabile and now after having raised the plant’ 
nod produced the seeds I am sure of this determination. Lithospermum 
imirabile does produce a few small cleistogamous flowers which sometimes 
develop fruits, however the most of its fruits come from perfect flowers. 
{This plant contrary to statements is not restricted to the vicinity of San 
lantonio. It seems to be restricted to the Eocene plains which stretch 
ceross Texas south of a line from Texarkana to Del Rio. The plants are 
icenerally found in poor, gravelly or clay soils. They commence to bloom 
y the latter part of March and will stay in bloom until the first of July. 
\?rom a distance, with the exception of color in the flowers, there is little 
0 distinguish this plant from L. incisum; however, the whole manner of 
rowth, the shape of the leaves, and the shape of the seed show it is a 
sood species. I have collected it from Bexar County on the north to 
}3rooks County on the south and from Medina County west to Anderson 
\County on the east. In many places it is more abundant than L. incisum, 
| thing which I think is due to the difference in soil requirement.” 


| 
| 


00. Lithospermum incisum Lehm. Asperif. 2: 303 (1818). 


| Lithospermum angustifolium Michx. Fl. Bor. Am. 1: 130 (1803), not Forsk 


(1775). 
| Lithospermum linearifolium Goldie, Edinb. Phil. Jour. 6: 322 (1822). 
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Batschia longiflora ‘Nutt. in Pursh, Fl. Sept. Am. 1: 132 (1814). 

Lithospermum longiflorum (Pursh) Spreng. Syst. 1: 544 (1825), not Salisb. 
(1796). 

Batschia decumbens Nutt. Gen. 1: 114 (1818). 

Lithospermum decumbens (Nutt.) Torr. Ann, Lyceum N. Y. 2: 225 (1826), 
not Vent. (1800). 

Lithospermum crypthantiflorum Brand, Fedde Repert. 28: 13 (1930). 

Lithospermum boreale Brand, Fedde Repert. 28: 13 (1930). 


A species widely distributed in the United States, chiefly on the Great 
Plains and along the Rocky Mountains, and extending into adjacent 
Canada and Mexico. The plant has been given many names. Only the 
older and the most recent ones are given above. For additional synonymy 
see Johnston, Contr. Gray Herb. 70: 24 (1924). 

In the spring the plant produces compact terminal clusters of very 
conspicuous yellow flowers. The tube of the corolla is 20-35 mm. long, 
2-3 mm. thick, and two to three times as long as the calyx. The limb is 
8-15 mm. in diameter, and its broad rounded lobes have erose-fimbriate 
margins. There are five evident faucal appendages. These are invaginate, 
trapeziform, and moderately glanduliferous. The stamens are always 
borne high in the corolla-tube, 1-2 mm. below the base of the appendages. 
The style varies considerably in length, from half as long as the corolla- 
tube to slightly longer. There is some evidence for believing that the style 
may change in length between anthesis and the time the corolla is shed. 
The two stigmas are semicircular or ovate and terminal. The nectary at — 
the base of the corolla-tube is very weakly developed or absent and com- 
monly consists only of five very minute tufts of hairs. ; 

The nutlets are elongate, 2.5-3 mm. long, broadest near the middle and 
smooth or somewhat punctate. A lineate constriction just above the base | 
gives the nutlet a more or less well defined basal collar. This collar, 
commonly slightly different from the rest of the nutlet in color and surface, 
surrounds the concave or excavated basal attachment-scar. The scar is 
notable not only for its concavity, but also for bearing a subulate ap- 
pendage, ca. 1 mm. long, resulting from a projection of tissue surrounding 
the dorsal vascular bundles of the nutlet. The gynobase is distinctly — 
pyramidal, about one and a half times as broad as high. After the fall of — 
the nutlet each of its attachment-surfaces has a central pit, the socket 
into which the appendage on the nutlet-scar formerly fitted. As a result 
of a bend in the pedicels, the fruiting calyces are usually nutant or cernuous. — 

After the appearance of the bunched large conspicuous vernal flowers, 
the plant becomes much branched and then produces cleistogamic flowers | 
exclusively, and these in very great abundance. The early flowers with | 
conspicuous corollas mature few fruits, but the later flowers with minute | 
(1-3 mm. long) closed corollas are extremely fertile. This fact is readily } 
established by observing the length of the persistent style. Few fruits are 
to be found associated with the long (10-30 mm.) style of the conspicuous | 
vernal flowers. The pollen (fig. 17) of this species is spherical and bears 
7 or 8 obscure pores equally spaced about the equator. In chasmogamic | 
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flowers it measures 33-42 » in diameter. In cleistogamic flowers it is 
slightly smaller, 27-35 », but otherwise indistinguishable. 


31. Lithospermum Parksii, sp. nov. 


Herba perennis 2-3 (—5) dm. alta erecta; caulibus pluribus praesertim 
‘supra medium adscendenti-ramosis; foliis costatis sed saepissime enervatis 
-griseis adpresse villoso-hispidulis, maturitate margine saepe evidenter 
revolutis; foliis inferioribus majoribus oblanceolatis 5-10 cm. longis 5-10 
mm. latis obtusis; foliis caulinis mediis linearibus obtusis saepe 2-4 cm. 
longis 2-4 mm. latis; cymis conspicue bracteatis caules ramulosque ter- 
|minantibus simplicibus, juventate circinatis, maturitate elongatis racemosis 
cad 10 cm. longis, saepe floribus chasmogamicis abundantibus gestis et 
‘solum senescentibus apicem versus flores cleistogamicos paucos gerentibus 
vel rare a basi usque ad apicem floribus cleistogamicis donatis; floribus 
(chasmogamicis fertilibus, corolla more L. incisi sed margine loborum 
iintegerrimo, tubo saepe 15 mm. longo 2-3 mm. crasso, limbo 10-12 mm. 
(diametro, lobis rotundis integerrimis, fauce appendiculis trapaeziformibus 
cglanduliferis instructo, calyce supra medium tubi corollae attingenti, in 
sstatu fructifero erecto, lobis calycis linearibus margine revolutis quam 
rnuculis saepe subtriplo longioribus; floribus cleistogamicis fertilibus, corolla 
11-3 mm. longa perinconspicua, calyce ei florum chasmogamicorum simili; 
mnuculis elongatis opacis densissime verrucosis et punctatis supra basim 
aaliquantum constrictis, basi tumidis, cicatrice concava. 


TEXAS: Edwards County: 25 mi. n.w. of Rocksprings, Cory 24195 (G); 
77.25 mi. n.w. of Rocksprings, Cory 38768 (G); Little Hackberry Creek, 14.5 mi. 
se. of Rocksprings, Cory 42962 (G); Pulliam Creek below Blue Hole, Cory 
23779 (G). Kinney County: 23.7 miles north of Brackettville, Cory 645 
(G). Sutton County: Substation no. 14, Pasture E, Corey 24189 (G). 
al Verde County: 6.33 miles south of Loma Alta, Cory 41685 (G); Devils 
wake, ca. 20 miles n.-n.w. of Del Rio, McVaugh 7725 (type, Gray Herb.). 


ithospermum Parksii var. rugulosum, var. nov. 


A varietate genuina differt pilis sparsioribus vestita, radice minus 
jersistente; nuculis subnitidis dense rugosis haud verrucosis. 


| MEXICO: Coanuita: near Rancho Encampanada, Sierra Hechiceros, Stewart 
(06 (G); Muzquiz, Marsh 2108 (G); Caracol Mts., southeast of Monclova, 
Palmer 897 (G); Soledad, west of Monclova, Palmer (G). Nuevo Leon: 
escent into Alamar, ca. 15 mi. s.w. of Galeana, Mueller 598 (type, Gray Herb.). 
TAMAULIPAS: Cliffs s.w. of Victoria, Runyon 726 (US). 


A species known only from areas of limestone in southwestern Texas 
tnd northeastern Mexico. Obviously a close relative of L. incisum and 
‘yative to an area in which that species occurs also. It is, however, certainly 
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distinct! Among the characters distinguishing it from its relative are the 
olivaceous rather than gray-green herbage, the loosely appressed hairs of 
stem and leaves, the entire margins of the corolla-lobes, and the verrucose 
or rugose nutlets. Unlike L. incisum the plant does not become diffusely 
branched. Its cymes are all elongate and racemose at maturity. 

The chasmogamic flowers are usually fertile. They are the flowers first 
developed in the spring and frequently make up the majority of those 
developed on the elongating cymes. The last flowers on the cyme, however, 
are usually cleistogamic. Cymes developed late in the season may bear 
only cleistogamic flowers. Mature, fully elongate cymes, whether producing 
open or closed flowers, are similar in size and form. This is very different 
from the condition in L. incisum. The chasmogamic corolla of L. Parksi 
differs from that of L. incisum only in its paler yellow color and entire 
lobes. The appendages, stamens, pollen, and style in the two species are 
indistinguishable. The nutlets of the two species, though very different in 
surface features, are rather similar in size, form, and attachment. In 
L. incisum the nutlets are smooth or merely pitted. In L. Parksi they are 
covered with crowded warts or are distinctly rugose. The fruiting calyx 
is erect and never nutant or cernuous as prevalent in L. incisum. 

As here defined ZL. Parksii included two recognizable forms, the var. 
typicum of Texas and the var. rugulosum of near-by Mexico. Possibly 
these should be treated as two closely related species. However, until a 
larger suite of specimens of the Mexican plant becomes available for com- 
parison, and especially until collections showing the fully mature nutlets 
can be studied, the present disposition of the two plants seems desirable. 
The Texan plant is much more vigorous and obviously has more numerous, 
stiffer stems and a stronger and much more persistent root than does the 
Mexican. All the plants of Texas give the appearance of having grown in — 
sunny exposed places, while those from Mexico seem to have come from 
partial shade, perhaps from open woodland. The most important difference 
between the varieties, however, is in the nutlets. The nutlets of the Texan 
plants are coarsely and densely verrucose. ‘The surface is opaque and 
covered with very crowded warts which are separated here and there by 
pits and deep narrow irregular fissures. On the other hand, the nutlets of 
the Mexican plants are slightly lustrous and are roughened only moderately 
by crowded irregular ridges. 

The species is named for Dr. H. B. Parks, former chief of the Texas 
Apicultural Research Laboratory, to whom I am indebted for many 
valuable notes concerning the Texan species of Lithospermum, the results 
of his cultivation and observation of the species over many years. The 
present plant, which he first called to my attention fifteen years ago, is 
very fittingly associated with his name. 


32. Lithospermum confine, sp. nov. 


Planta erecta strigosa perennis e radice palari valida erumpens, 2—4 dm. 
alta; caulibus pluribus erectis praesertim supra medium ramosis foliosis; — 
foliis costatis sed enervatis viridibus utrinque strigosis numerosis obtusis— 
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12-6 cm. longis 1-10 mm. latis, inferioribus oblanceolatis, superioribus 
Janceolatis vel linearibus, margine anguste revolutis; cymis caules et ramos 
jterminantibus, juventate glomeratis maturitate ad 10 cm. longis racemosis 
foliosis distantifloris; inflorescentiis a basi fere ad apicem flores chasmo- 


ering gerentibus solum apice floribus cleistogamicis donatis vel cymis 


mnino flores cleistogamicos proferentibus; floribus chasmogamicis flavis, 
ubo 7-10 mm. longo 1-2 mm. crasso calyce subduplo longiori, limbo 
s-6 mm. diametro, lobis rotundis margine integris, fauce appendiculis 
trapeziformibus invaginatis glanduliferis donato, stylo 5-10 mm. longo; 
Woribus cleistogamicis inconspicuis 1-3 mm. longis, stylo 1.5—3 mm. longo; 
talyce subanthesi 4-5 mm. longo, lobis linearibus statu fructifero saepe 
iad 10 mm. longis nuculis duplo longioribus; pedicello fructifero 2-10 mm. 
dongo erecto; nuculis laevibus nitidis albis supra basim plus minusve 
‘constrictis 3-3.5 mm. longis 2—-2.5 mm. crassis. 


|| ARIZONA: Chiricahua Mine, 6500 ft. alt., Oct. 17, 1907, Blumer 1796 (G); 
‘3 m. north of Metcalf, Greenlee Co., June 5, 1935, Maguire et al. 11805 (G). 
WPEXAS: Smith Canyon, Guadalupe Mts., Culberson Co., 5500 ft., Sept. 15, 
4948, Warnock 113 (G); (?) Little Hackberry Creek, 14.5 mi. southeast of 
‘<ocksprings, Edwards Co., Aug. 9, 1943, Cory 42961 (G). 


| MEXICO: Coanuita: Sierra del Pino, mouth of southern canyon, Aug. 26, 
4940, Johnston & Muller 746A (G). Nurvo Leon: Canyon de los Capulines, 
libove San Enrique, Hacienda San Jose de Raices, Aug. 6, 1935, Mueller 2378 
l-eype, Gray Herb.) and 2379 (G). 


| The plants above described agree in gross habit and vegetative charac- 
ers, in calyx, nutlets and pollen, and in their predominantly cleistogamic 
owering. Annotation on the specimens cited gives evidence of my uncer- 
aainty and changing opinions concerning their identity. At one time or 
unother they have been questionably identified as L. obtusifolium, L. 
calycosum, L. multiflorum, L. cobrense, and L. incisum, and even their 
eassible hybrids, as well. In grouping them in a proposed species I am 
wware that they are relatively few in number and that they represent a 
wide and erratic geographic distribution on either side of the United States— 
\Wiexican boundary. The specimens come from scattered localities in south- 
sastern Arizona, in western Texas and northeastern Mexico, all areas much 
visited by botanists. I can only suggest that because the species is pre- 
railingly cleistogamic and accordingly deficient in colorful flowers, it has 
«ot attracted the attention of collectors and so is poorly represented in 
erbaria. 

| In general appearance L. confine closely simulates L. calycosum, a Mexi- 
ian species also developing cleistogamic flowers. It is, however, readily 
‘eparable from that species by its large spherical pollen, basally constricted 
jutlets, and chasmogamic corollas with faucal appendages. The same char- 
xcters also eliminate L. cobrense and L. multiflorum, as does also the pres- 
ince of cleistogamy. Cleistogamy is known in Lithospermum only in L. 
alycosum and in the group of species containing L. incisum, L. Parksi, 
ind L. mirabile. Our present plant obviously belongs in this latter group. 
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It has the distinctive pollen of that group, and also similar chasmogamic 
corollas. Its nutlets, furthermore, are very similar in appearance, size, 
form, and structure to those of L. incisum and, in all except surface mark- 
kings, to those of L. Parksii also. I believe it to be most closely related to 
L. incisum. From that species it differs in its infrequent, much smaller 
chasmogamic flowers, entire-margined corolla-lobes, erect fruiting pedicels, 
elongate cymes, and erect, never diffusely branched stems. 


33. Lithospermum afromontanum H. Weim. Bot. Notiser 1940: 65, 
f. 7 (1940). 


A very distinct plant of central Africa formerly confused with the very 
different L. officinale. From the latter it is easily distinguished by having 
very different pollen, a more accrescent calyx, and stamens borne high in 
the more elongate corolla-tube. The stems are very elongate, 5-10 dm. 
long, and bear numerous sharply acute lanceolate leaves 4-8 cm. long and — 
7-30 mm. broad. The yellow corolla has a subcylindric tube 5—7 mm. long, 
which usually surpasses the calyx by 1-2 mm. The spreading limb is about — 
8 mm. in diameter. The faucal appendages are well developed gibbose 
invaginations which are minutely hairy and glanduliferous. The nectary is — 
a thickish collar. The style is 1.5—4 mm. long and terminated by two small 
stigmas. The pollen is cylindric with rounded ends and straight paralleling 
sides. It measures 20 by 13 up. . 


34. Lithospermum ruderale Dougl. ex Lehm. Pug. 2: 28 (1830). 


Lithospermum pilosum Nutt. Jour. Acad. Philad. 7: 43 (1834). 

Batschia pilosa (Nutt.) G. Don, Gen. Syst. 4: 372 (1838). 

Lithospermum Torreyi Nutt. Jour. Acad. Philad. 7: 44 (1834). | 

Batschia Torreyi (Nutt.) G. Don, Gen. Syst. 4: 372 (1838). 

Lithospermum ruderale var. Torreyi (Nutt.) Macbride, Contr. Gray Herb. 48: 
55 (1916). 

Lithospermum laxum Greene, Pittonia 3: 263 (1898). 

Lithospermum lanceolatum Rydb. Mem. N. Y. Bot. Gard. 1: 333 (1900). 

Lithospermum ruderale var. lanceolatum (Rydb.) Nelson, Bot. Gaz. 52: 272 
(1911). 

Lithospermum ruderale var. macrospermum Macbride, Contr. Gray Herb. 48: 
55 (1916). 


Widely distributed in northern portions of western United States and 
adjacent Canada. A distinctive feature of the species is its cylindric thyr- 
soid inflorescence. Unlike most species of the genus, there is no large 
dominant cyme terminating the main stems. Indeed, in L. ruderale the ter-_ 
minal cyme is usually less developed than the numerous small lateral cymes 
that arise from the upper leaf-axils. The aggregation of these numerous 
small cymes is elongate, very leafy and cylindric. The pale yellow corollas 
have a cylindric tube not much longer than the calyx. The limb has ascend- 
ing lobes. The throat bears more or less well defined congregations of glands 
below each corolla-lobe, but has no intruding appendages. Scattered glands 
are numerous in the tube above the level of the filament-attachments and | 
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further down, scanty along the principal veins to near the middle of the 
_tube. The nectary is a somewhat tumid obscurely lobed glabrous ring. 
The style reaches up to the level of the stamens and is usually shorter 
than the calyx-lobes. The two stigmas are terminal and juxtaposed. The 
pollen (fig. 23) is ellipsoidal 25 XX 18-20 y, and in lateral profile has 
rounded or weakly angulate sides. It is clearly broadest at the equator. 
The pores are weak or obscure. The nutlets, 4-7 mm. long, are ovoid 
_or globose-ovoid, pointed at the apex, and strongly constricted just above 
the broad base. 


35.: Lithospermum calycosum (Macbride) Johnston, Contr. Gray 
Herb. 70: 30 (1924). 


Lithospermum strictum var. calycosum Macbride, Contr. Gray Herb. 48: 56 
(1916). 

Lithospermum obtusifolium Johnston, Contr. Gray Herb. 70: 27 (1924). 

Lithospermum Galeotti Brand, Fedde Repert. 28: 17 (1930). 


A variable species ranging from northeastern Mexico south into the 
‘mountains of Guatemala. One of its features is its capacity for develop- 


| ing cleistogamic flowers. Cleistogamy is known in the genus otherwise only 
iin L. incisum and its close relatives. The chasmogamic corollas of L. 
« calycosum vary widely in size, being largest on vigorous plants and espe- 
(cially in the spring of the year. Late flowers or those on plants in unfavor- 
<able habitats tend to be small and frequently cleistogamic. The yellow 
«corollas have a subcylindric tube 5-16 mm. long and 1.5—2.5 mm. thick. 
‘When large the tube may be twice the length of the calyx but when small 
iin diameter. Its lobes are spreading and 1—2 mm. long and are erose or 
sstrongly crisped at the margin. The throat lacks invaginate intrusions. 
lit is distinctly glanduliferous with the glands tending to congregate below 
ceach of the corolla-lobes. Scattered glands occur down in the tube to about 
tthe level of the stamen-attachment. The nectary in the corolla consists of 


fcorum. In lateral profile it is evidently broadest at the equator and the sides 
hare rounded or somewhat angulate. The pores may be either prominent or 
pobscure. 

| The corollas of the cleistogamic flowers are 1-3 mm. long. Such flowers 
amay be produced only at the ends of the cymes late in the growing season, 
jor occasionally may be the only flowers produced by the plant. The type 
bof L. obtusifolium appears to represent the latter condition. Since nutlets 
produced by cleistogamic flowers are associated with styles only 1-3 mm. 
(ong and those from chasmogamic flowers with styles up to 16 mm. long, 
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Plants from southern Mexico and Guatemala tend to be more robust 
than the more northern plants and have coarser, more spreading hairs. The 
name L. Galeottii is available for them if they prove worthy of recognition. 


36. Lithospermum Pringlei Johnston, Contr. Gray Herb. 70: 22 
(1924). 

Lithospermum Seleri Johnston, Contr. Gray Herb. 70: 28 (1924). 

A species of central Mexico, probably most closely related to L. calycosum 
and L. indecorum. Most of the specimens seen have a weak root which, 
if not annual, is probably no more than biennial in duration. The yellow 
corollas have a cylindric tube 5—9 mm. long and 1.5—2 mm. thick, which 
surpasses the calyx by 1-3 mm. The limb is 3-7 mm. broad. The rounded 
lobes frequently have a somewhat erose or crispulate margin and hence are 
suggestive of those of L. calycosum. The throat bears 5 definite gibbose 
invaginations which are densely glanduliferous on the inner side and at 
times are minutely velvety on the summit. Stiped glands occur only on the 
faucal appendages and just below them. The nectary in the tube is 5—10- 
lobed and usually minutely villulose. The style reaches up into the corolla- 
throat and bears two nearly terminal stigmas, left and right on its truncate 
or convex sterile tip. The pollen (fig. 21) is ellipsoid, 33-37 & 25-27 pn, 
and has prominent pores. The pores seem to be seven in number. 


37. Lithospermum indecorum, sp. nov. 


Herba perennis 1-4 dm. alta; caulibus simplicibus vel laxe ramosis 
basim versus 1—2.5 mm. crassis hispidulis vel villoso-hispidulis (pilis 0.5— 
. 2.5 mm. longis saepe adpressis) et pilulis inconspicuis 0.1-0.3 mm. longis 
saepe incurvatis obsitis, internodiis saepe 1-3 cm. longis; foliis basalibus 
tempore florendi delapsis; foliis costatis sed saepissime enervatis, eis infra 
medium caulis gestis oblanceolatis 1.5—4 cm. longis 4-10 mm. latis, eis supra 
medium caulis gestis plus minusve oblongis vel lanceolatis 3 cm. longis et 4 
mm. latis vel minoribus, supra viridibus vix abundante adpresseque hispid- 
ulis (pilis gracilibus 1-4 mm. longis et pilulis 1-2 mm. longis praeditis), 
subtus pallidioribus sparse adpresse hispidulis vel secus costam et marginem 
adscendenter hispidulis; floribus inter folia apicem versus caulis et ramu- 
lorum dispositis in inflorescentiam distinctam haud collectis; calyce adpresse 
hispidulo, lobis lanceolatis tubo corollae aequilongis vel eum breviter super- 


antibus maturitate 6-9 mm. longis; corolla flava extus sparse strigosa, limbo — 


2—3.5 mm. diametro, lobis rotundis 1-1.2 mm. latis, tubo subcylindraceo 
4—5.5 mm. longo ad 2 mm. crasso, fauce appendiculis prominulis debiliter 
invaginatis sparse glanduliferis praedito; antheris 0.8 mm. longis, fila- 
mentis 3—3.5 mm. supra basim tubi corollae affixis; nectario tubi annulato 
tumido lobulato, lobulis villulosis; stylo 2.5-4 mm. longis; stigmatis 2 


parvis terminalibus vel paulo subterminalibus saepe compressis et divari-_ 


catis; nuculis ovoideis ca. 3.5 mm. longis supra medium subconicis saepe 
brunnescentibus et sparse punctatis. 


MEXICO: Nuevo Leon: Canyon Los Capulines above San Enrique, Hacienda 
San Jose de Raices, shaded situations on slopes, fl. cream-yellow, Mueller 2380 
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(typE, Gray Herb.; Mo, FM). Tamautipas: between Marcella and Hermosa, 
burned-over area, fl. cream-yellow, Stanford, Lauber & Taylor 2637 and 


2649 (G). 


Probably most closely related to L. Pringlei, from which it is distin- 


_ guished by smaller veinless or nearly veinless leaves and smaller corollas 
| that have weak faucal appendages and a tube not surpassing the calyx. 


|| 38. Lithospermum jimulcense, sp. nov. 


Planta perennis indumento griseo vestita; caulibus erectis pluribus 10-15 
cm. longis e rhizomate lignoso orientibus supra medium sparse breviter 
ramosis pilis rectis adpressis pallidis 1-2.5 mm. longis obtectis; foliis 


| numerosissimis, infimis oblanceolatis 5-10 mm. longis 1-2.5 mm. latis 
_ tempore florendi delapsis, ceteris (eis parte medionali caulis majoribus) 


anguste oblongis vel lanceo-oblongis 2-4 mm. latis 1-5 mm. distantibus, 
apice obtusis, basi abrupte contractis sessilibus, margine anguste revolutis, 
_ in facie superiore pilis gracilibus hispidulo-villosis 1-2.5 mm. longis griseo- 
_vestitis, in facie inferiore tomentulosis (pilulis contortis 0.1-0.3 mm. 
jongis) et adpresse hispidulo-villosis; floribus parvis inter foliis minoribus 
_supremis dispositis; calyce 3-4 mm. longo 0.3-1 mm. longe pedicellato, 


| lobis 0.6—-1 mm. latis tubo corollae brevissime longioribus; corolla lutea, 
| extus supra medium dense adpresseque villulosa, tubo 3.5—4 mm. longo a 
| basi ca. 1 mm. crasso sursum gradatim ampliato summum ad apicem ali- 
| quantum constricto, limbo 3-4 mm. diametro, lobis rotundis 1.5 mm. latis 
| longisque, fauce glandulifero (glandulis dispersis) nullo modo invaginato- 
| appendiculato; antheris 1.3 mm. longis in tertiam partem superiorem tubi 
| positis apice mucronulatis; pollina late ellipsoidea 20 < 16 yw a latere 
| viso rotunda poris uniseriatis obscuris donata; filamentis 2.5 mm. supra 
| basim tubi affixis; nectario tubi annulato lobulato, lobis inconspicue 
minuteque villulosis; stylo 2-4 mm. longo stigmatibus 2 minutis terminali- 
| bus donato; nuculis ignotis. 


MEXICO: CoaHuitA: summit of Mt. Jimulco, 3100 m., thick underbrush 


| with oak, pine and juniper, fl. yellow, June 29, 1941, Stanford, Retherford & 


_Northcraft 100 (type, Gray Herb.; Mo). 


A very distinct species which has a gross habit more suggestive of 


| Heliotropium than Lithospermum. The short subsimple stems are very 
- numerous and crowded and arise from a very well developed loosely 
- branched caudex growing in rock-crevices or among loose rocks. Among its 
\ notable features are its very abundant crowded small elongate leaves and 
its rather dense grayish indument of appressed slender hairs. The corolla 
‘is also noteworthy, being not only unusually small, but also very densely 
‘ tomentulose-villulose outside. Until the fruit of the plant becomes avail- 


table for study, the relations of L. jimulcense will remain questionable. 


) However, its closest relationship is probably with L. indecorum. 
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39. Lithospermum oblongifolium Greenm. Proc. Am. Acad. 32: 300 
(1897). 
Lithospermum euryphyllum Brand, Fedde Repert. 28: 16 (1930). 


This well-marked species probably has its closest affinities among the 
large-flowered Mexican species with ellipsoid pollen, and particularly with 
L. viride, L. guatemalense, L. strictum, and L. Muelleri. Among its more 
distinctive features are its well-developed faucal appendages and its cylin- 
dric or somewhat ovoid pollen. The plant is confined to the central plateau 
of Mexico. It is a relatively coarse perennial with stems 3-10 dm. tall. 
The leaves are large and evidently veined. The greenish yellow corollas 
have a gradually expanded tube 15-30 mm. long and a small limb of 
broad rounded lobes 5-10 mm. in diameter. The throat has evident in- 
vaginate, emarginate, somewhat trapeziform appendages that are short- 
hairy and glanduliferous. Inconspicuous, very scattered glands are also 
present in the throat below the appendages and frequently also on the 
vein below the filament-attachment. The nectary is an ill-defined slightly 
swollen glabrous band. The style eventually becomes exserted 3-8 mm. 
from the throat and bears its two stigmas terminally or subterminally. In 
some plants the semicircular or transversely oblong stigmas arise from 
the tip of the style, but in others they are decidedly below and lateral to 
the obscurely lobed prolonged sterile tip of the style. The pollen, 25-27 
< 16-20 pn, is cylindric with rounded ends or somewhat ovoid. In lateral 
outline the sides of the grains are usually straight and accordingly may be 
either slightly convergent or parallel. The pollen is not ellipsoidal or 
subglobose nor distinctly broadest at the middle, as is that of closely 
related species. Nevertheless, as in the latter, its pores are medial. They 
are apparently six in number and are evident only in collapsed grains. 


40. Lithospermum strictum Lehm. Asperif. 2: 303 (Nov.—Dec. 1818). 


Anchusa tuberosa HBK. Nov. Gen. et Sp. 3: 92 (Sept. 1818). Not Lithosper- 
mum tuberosum Rugel (1846). 

Heliotropium lithospermoides R. & S. Syst. 4: 737 (1819). 

Heliotropium mexicanum Sessé & Moc. Pl. N. Hisp. 20 (1888); Johnston, Jour. 
Arnold Arb. 30: 109 (1949). 

Lithospermum rosmarinifolium Sessé & Moc. Pl. N. Hisp. 20 (1888), not 
Boiss, (1879). 

Lithospermum angustifolium Sessé & Moc. Fl. Mex. 32 (1893), not Forsk. 
(1775). 


A readily recognizable species of central Mexico. From a slender tap- 
root, which has a conspicuous fusiform swelling just below the surface of 
the soil, the plant produces one to many slender stems 2—4 dm. tall. The 
stems bear numerous slender leaves and terminate in elongate scorpioid 
cymes bearing numerous flowers and many small bracts. The yellow-green 
corolla is firm in texture, has a slender tube 6-15 mm. long and a slightly 
zygomorphic limb 3-6 mm. in diameter. The upper surface of the obovate 
or elliptic ascending lobes is microscopically velvety-puberulent and fre- 
quently also coarsely strigose. The slender corolla-tube is very gradually 
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ampliate for most of its length but at the very summit is perceptibly con- 
stricted. The throat bears five evident faucal appendages. These are weakly 
invaginate convexities bearing a prominent arcuate ridge of tissue across 
their upper end. Like the corolla-tube below them, they are glabrous and 
lustrous. A cluster of glands is usually present at the base of the corolla- 
lobes just above each arcuate ridge, but below the ridges glands are very 
few and inconspicuous. The nectary in the corolla-tube consists of a 10- 
‘lobed very narrow flap which is very minutely, scantily, and inconspicu- 
(ously villulose. The style is variable in length, in some plants reaching 
(only to the middle of the corolla-tube but in others as high as the top of 
(the anthers. The two stigmas are terminal, strictly ascending, and at times 
‘appear to be joined at the base. The lustrous, very smooth nutlets are dis- 
(tinctive. They have a very sharp and prominent keel which extends up the 
\venter over the apex and partially down the back of the nutlet-body. Be- 
llow the middle of the nutlets the dorsum is noticeably flattened or very 
llow-convex. The pollen is globose or globose-ellipsoidal, as long as broad 
or slightly longer than broad. It measures 33-37 & 33-35 yw. In lateral 
(outline the sides are rounded or angulate. The grain is clearly broadest at 
the equator. The pores (apparently 8) are very obscure. 


bAl. Lithospermum Muelleri Johnston, Jour. Arnold Arb. 16: 187 
(1935). 


A very distinct species known only from the mountains of northeastern 
!Mexico. It seems to be most closely related to L. strictum. The lower sur- 
face of the leaves in L. Muelleri bears some appressed hairs along the mid- 
rrib, but otherwise the surface is glabrous or practically so. This condition 
‘25 very uncommon in the genus. The elongating scorpioid cymes, as in 
Li. strictum, have relatively small bracts and are produced, singly or gemi- 
mate, terminal on the simple very leafy stems. The greenish yellow corolla 
thas an elongate subcylindric tube 15-20 mm. long which is abruptly con- 
siricted at the top and bottom. The small limb, 2-3 mm. broad, is com- 
posed of broad, short, rounded ascending lobes. The throat has five small 
deut well-defined faucal appendages. Each consists of a small low-convex 
‘area delimited above by an arcuate or somewhat trapeziform intrusion 
‘€ormed partially by an invagination and partially by a thickened ridge of 
epidermal cells. They are glabrous and somewhat lustrous below the in- 
‘trusion. On the upper side of the intrusion stipitate glands are numerous. 
Below the appendages glands are very scattered and tend to be most 
itumerous along the vein just below the filament-attachment. The style 
‘sventually becomes exserted from the corolla-tube, commonly by 1-3 mm. 
(The two stigmas are terminal, strict, closely juxtaposed, and frequently 
more or less confluent. The nectary in the corolla-tube consists of a thin 
tidge bearing minute tufts of hairs. The pollen (fig. 18), 25-30 p broad, is 
globose or very slightly longer than broad. In lateral profile the sides are 
counded or somewhat angled. The grain is broadest at the equator. The 
ores, apparently 8 in number, are very slightly evident or are obscure. 


(The fruit has not been seen. 
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42. Lithospermum Hancockianum Oliver in Hocker Icones 25: t. 
2457 (1895); Hand.-Mazz. Naturbilder aus S.W. China 116, t. 2 
(1927). 

Lithodora Hancockiana (Oliver) Hand.-Mazz, Sym. Sin. 7: 818 (1936). 
Arnebia Hancockiana (Oliver) Johnston, Jour. Arnold Arb. 18: 21 (1937). 
Lithospermum Mairei Lévl. Fedde Repert. 12: 286 (1913). 


A very distinct species of China, known only from limestone ledges in 
eastern Yunnan. The functional leaves are borne clustered at the ends of 
the trailing branches of a very loose shrubby caudex and directly above a 
skirt-like mass of dead reflexed leaves persistent from previous seasons. 
They are very elongate and are covered with lustrous white silky appressed 
hairs beneath. The inflorescence, at first glomerate, later becomes some- 
what racemose but is always shorter than the leaves in the cluster from 
which it arises. The salverform corolla is pinkish or bluish to purplish- 
red, but usually becomes yellowish in drying. The tube, 2—3 mm. thick, is 
cylindric and 18-25 mm. long. The spreading limb is 14-20 (—“25”) mm. 
broad. The throat bears numerous scattered glands above the level of the 
filament-attachment. There are no faucal appendages. The anthers are 
borne either 2—3 mm. below the summit of the tube or at the summit and 
partially exserted from it. The nectary in the tube is a glabrous flange. 
The style is exserted 2-5 mm. from the tube. The two stigmas are terminal 
or subterminal]. The pollen (fig. 31) is subglobose (26-33 » in diameter) to 
ellipsoidal (26-30 * 23-26 «), as long as broad to evidently longer than 
broad. In lateral profile the sides are rounded or angled. The grains are 
clearly broadest at the equator. The pores (7, or less commonly 6) may 
be evident or obscure. The nutlets (only submature seen) are white, 
smooth, bony, and ovoid. 

In its non-yellow corolla devoid of faucal appendages, and in its par- 
tially exserted stamens, the plant suggests the Asiatic members of the 
genus formerly referred to Arnebia. It differs, however, in its smooth white 
nutlets and ellipsoid or globose pollen. The plant is one in which heterostyly 
might be expected. Evidence of it, however, has not been found in the 
five collections dissected. All the plants studied have elongate, shortly 
exserted styles, and stamens borne high in the corolla-tube. To be sure 
there are slight differences in the level at which the anthers are carried. 
On some plants the anthers are borne just low enough to be included in- 
the corolla-tube, while in others they are borne just enough higher so that 
they are half exserted from the tube. Such a small difference in level of 
stamen-attachment is associated with heterostyly in L. densiflorum, but in 
L. Hancockianum there appears to be no correlation between stamen- 
position and a particular length of style or size of pollen. 


43. Lithospermum guatemalense Donn. Sm. Bot. Gaz. 27: 436 (1899). 


A coarse perennial native in the mountains of northern Guatemala and 
adjacent Mexico. The yellow corollas have a gradually ampliate tube 


; 
; 
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_ which is 18-25 mm. long and at least twice the length of the calyx. The 
rounded lobes are 2-3 mm. long and ascending. The throat bears slightly 
convex, densely glanduliferous areas below each corolla-lobe. There are no 

_ strong invaginations. Glands are scattered over the inner surface of the 
tube above the level of the filament-attachments. The style becomes even- 
tually exserted, usually as much as 2-3 mm. The two stigmas are terminal. 
The nectary in the tube consists of 5-10 sparsely villulose very minute 
swellings. The pollen is ellipsoidal and measures 28 & 25 p. In lateral 

_ profile it has slightly angled sides and is evidently broadest at the equator. 

| The pores, 7—8 in number, may be either obscure or evident. The nutlets 

_ are ovoid, ca. 4 mm. long, and usually grayish or tawny rather than white. 

They are usually very conspicuously sulcate and punctate adjacent to the 

ventral keel and generally punctate on the back also. 


44, Lithospermum viride Greene, Bot. Gaz. 6: 158 (1881). 
Lithospermum Palmeri Wats. Proc. Am. Acad. 18: 122 (1883). 


A species of northeastern Mexico and adjoining United States (Arizona 
_to Texas). Its closest affinities appear to be with L. Macbridei of Peru. 
| The tubular corollas are yellowish or greenish and have a relatively small 
| limb of divergent or recurved elliptic to broadly ovate lobes. The tube, 
| 15-35 mm. long, is cylindric with a constriction at the summit. Inside, the 
throat is devoid of swellings or invaginations, but is abundantly glandu- 
) liferous. The nectary is represented by 5—10 very minute, usually villulose 
| swellings. The pollen is subglobose to ellipsoidal and as long or very 
| slightly longer than broad. It measures 16-23 16-22 y. In lateral out- 
| line it is evidently broadest at the equator and its sides are angulate. There 
are 7 or 8 very obscure pores about the equator. The style is tardily ex- 
| serted 1-5 mm. from the tube. It bears 2 terminal stigmas. The mature 
| fruiting calyx becomes 10-20 mm. long. Its very narrow and elongate 
| lobes greatly surpass the nutlets. 


} 45. Lithospermum Macbridei Johnston, Contr. Gray Herb. 78: 8 
(1927). 


This Peruvian plant seems to be most closely related to L. viride of Mex- 
ico, but is readily distinguished by having crowded, very numerous, much 
smaller, narrow veinless leaves as well as a neat pallid strigose indument. 
' The greenish yellow corolla has a conspicuous subcylindric tube 10-14 mm. 
long and a small limb of diverging or recurving lobes. The throat has no 
jintrusions. It is, however, densely glanduliferous with the glands in greatest 
(concentration below each of the corolla-lobes. The nectary is represented 
l by 5-10 minute villulose swellings. The style is eventually exserted 2-5 mm. 
{from the throat and is terminated by 2 stigmas. The pollen is subglobose 
or nearly spherical, 16-20 » in diameter. In lateral profile it is as broad 
kas long, broadest at the equator, and with rounded or slightly angulate 
«sides. There are 8 obscure pores on the equator. The mature fruiting calyx 
iis 5-8 mm. long, and at most only twice as long as the nutlets. 
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46. Lithospermum discolor Mart. & Gal. Bull. Acad. Brux. 11: 337 
(1844). 
Lithospermum discolor « candicans Kuntze Rev. Gen. 2: 439 (1891). 
Lithospermum obtusiflorum Sessé & Moc. Fl. Mex. 32 (1893); Johnston, Jour. 


Arnold Arb. 30: 109 (1949). 
Lithospermum chersinum Macbride, Contr. Gray Herb. 49: 22 (1917). 
Lithospermum hypoleucum Johnston, Contr. Gray Herb. 70: 23 (1924). 


A plant with erect, subsimple to loosely branched, usually hispid stems 
5-15 dm. tall, frequently becoming suffrutescent. It is native to central 
and western Mexico. The evidently veined, usually lanceolate leaves are 
pale green above and white from a dense appressed indument beneath. 
The flowers are strongly heterostylic. The white corolla is 1-2 cm. long 
and has a limb 8-15 mm broad. The tube, slightly to conspicuously longer 
than the calyx, has the middle three-fifths of its length appressed villose 
inside. The throat bears abundant scattered glands but is devoid of ap- 
pendages. The nectary is a tumid obscurely lobed glabrous ring. The stamens 
are borne below the middle of the corolla-tube or just below its summit. 
The style is either a quarter to a third the length of the tube or nearly as 
long as the tube. The two stigmas are terminal. The elongate pollen (fig. 
13) is much constricted at the middle, most strongly so in the long-styled 
flowers. In the latter it measures 22-28 x 10-15 py». In the short-styled 
flowers it is larger, 33-39 « 18-20 ». There are 7-9 pores. The smooth 
white nutlets are elliptic-ovoid and are rounded and unkeeled ventrally. 


47. Lithospermum matamorense A. DC. Prodr. 10: 76 (1846). 
Lithospermum prostratum Buckley, Proc. Acad. Philad. 1861: 462 (1861). 


A species known only from northeastern Mexico and adjacent Texas, 
which is probably most closely related to L. Berlandieri. It is an annual, 
with a juicy taproot and several ascending loosely branched hispidulous 
stems. The basal leaves are largest. The corolla has a spreading limb 
4—6.5 mm. broad. Outside it is very minutely and sparingly strigulose. 
The tube, 1—1.5 mm. long, is about half the length of the calyx. The throat 
is provided with trapeziform invaginate appendages which are velvety on 
top and glanduliferous on the sides. Some glands occur also on the throat 
below the appendages. The minute anthers are borne on filaments attached 
at the middle of the corolla-tube. The nectary is a tumid ring, entire or 
S—10-lobulate, which is glabrous or very inconspicuously puberulent. The 
pollen is constricted at the middle and measures 16-20 X 10-13 p. The 
nutlets of the species are distinctive. They are 2.5-3 mm. long, usually 
brownish and conspicuously punctate. The ventral keel is broad and 
rounded and continues up over the apex and down onto the dorsum. The 
back of the nutlet is not only pitted but frequently also somewhat tuber- 
culate or tumulose. As the result of a lineate constriction above its base 
the nutlet has a more or less well defined basal collar. The attachment- 
scar is concave. The funicular canal is evident, but the dorsal traces usually 
evident on the attachment-scar of the nutlets in other species are very 
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vague or absent in L. matamorense. The gynobase is obscurely pyramidal, 
in fact almost plane. 


48. Lithospermum Nelsonii Greenm. Proc. Am. Acad. 40: 31 (1904). 


__ A species local to northeastern Mexico. The corolla is large, white, and 
salverform. The limb is 10-14 mm. broad. The tube is 12-15 mm. long, 
commonly 2-3 times as long as the calyx, and though abruptly expanding 
at the very base it is cylindric for most of its length. The throat bears small 
but evident faucal appendages which are invaginate, trapeziform, and 
wlanduliferous. Glands occur also in the throat below the appendages, and 
others are present at the base of the filaments. The nectary is a glabrous, 
obscurely lobed flange. The pollen (fig. 26) is medially constricted and 
imeasures 15-23 & 10-13 yw. It is similar in size and appearance to that of 
IL. matamorense but larger than that of L. Berlandieri. The white smooth 
utlets are 2.5-3 m. long, and as in L. Berlandieri, are constricted just 
above the base. The attachment-scar is concave. 


449. Lithospermum Berlandieri, sp. nov. 


| Herba perennis 2—5 dm. alta; caulibus pluribus erectis hispidulis (pilulis 


yninutis 0.2-0.3 mm. longis saepe incurvatis et pilis majoribus 0.7-1.2 mm. 
congis saepe divaricatis praeditis) supra medium sparse adscendenterque 
icamosis, basim versus 2—3 mm. crassis; foliis basalibus et caulinis inferiori- 
)yus tempore florendi emarcidis; foliis caulinis numerosis saepissime patenti- 
jus oblanceolatis (majoribus 5-7 cm. longis et 10-15 mm. latis) supra 
medium latioribus deinde deorsum gradatim attenuatis, pilulis 0.2-0.3 mm. 
sengis saepe adpressis et pilis majoribus 0.7—1.2 mm. longis adscendentibus 
wel adpressis vestitis, apice acutis vel saepissime obtusis, subtus pallidiori- 
ips saepe venis lateralibus pauce donatis, supra basibus pallidis discoideis 
pilorum non rariter ornatis; cymis caules et ramulos terminantibus, maturi- 
‘hate laxe racemosis 5—10 cm. longis bracteis divaricatis oblongis vel lanceo- 
xatis ad 3 cm. longis ornatis; corolla alba extus parce strigosa, tubo sub- 
\~lindraceo 2.5—3.5 mm. longo ca. 2 mm. crasso, limbo ad 6 mm. diametro 
hotato, lobis rotundatis 2 mm. longis et latis, fauce appendiculis intrusis 
ibbosis ornato, appendiculis invaginatis apice sparse velutinis latere 
‘bundanter glanduliferis; antheris 0.7-0.8 mm. longis in tertiam partem 
‘uperiorem tubi corollae gestis; filamentis ca. 2 mm. supra basim tubi 
“ffixis basi imo sparse glanduliferis; pollina elongata medie constricta 
“3 xX 7-10 p; nectario tubi corollae glabro 10-lobulato; stylo altitudinem 
mtherarum attingenti 2-2.5 mm. longo e tubo corollae nullo modo exserto; 
‘\tigmatibus 2 minutis apice emarginato styli positis; nuculis albis laevibus 
con rariter sparse punctatis ovoideis 3—-3.5 mm. longis supra basim laeviter 
jonstrictis, cicatrice basali concava; gynobasi latissime pyramidali. 


ne 
Ae. 


) MEXICO: TamavutiPas: oak forests on Jaumave road about 13 mi. southwest 
'E Ciudad Victoria, 1000 m. alt., abundant, fl. white, May 13, 1949, R. McVaugh 
0517 (tvpE, Gray Herb.) ; pié la cuesta de Victoria a Tula, Nov. 1830, Berlandier 
jm. (G); Jaumave, 1932, Rozynski 567 (Chicago); mountains south of Victoria, 
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1000 m., scattered, March 1925, Runyon 747 (US); foot of mountains near 
Victoria, 400 m., April 1926, Runyon 921 (US). 


Closely related to L. Nelsonii, from which it differs in its very much 
smaller corollas with proportionately shorter tube and narrower limb. The 
present species is known only from the mountains southwest of Victoria, 
Tamaulipas, whereas L. Nelsonii is known only from the mountains west 
and south of Monterrey, Nuevo Leon. 


50. Lithospermum papillosum Thunberg, Prodr. Pl. Cap. 34 (1794); 
Thunberg in Schrad. Neues Jour. Bot. 1°: 44 (1806); Lehm. Asperif. 
2: 329 (1818); Wright, Fl. Cap. 47: 21 (1904). 
? Lithospermum papillosum 8 ambiguum DC. Prodr. 10: 74 (1846). 


A well-marked species endemic to South Africa. It has numerous ascend- 
ing lanceolate or lance-oblong leaves crowded along erect stems 2—4 dm. tall. 
In general appearance it much resembles the American Heliotropium terna- 
tum Vahl and its close allies. Especially distinctive of L. papillosum is the 
generous development of minute obese hairs on the upper face of the 
corolla-lobes, giving the latter a granular or somewhat velutinous appear- 
ance. The corolla-tube, 2-3 mm. long, may be as long as the calyx or be 
surpassed by it. The faucal appendages are densely glanduliferous, broad, 
low-convex invaginations. The throat is usually abundantly glanduliferous 
below the appendages and sparsely so at the base of the filaments. The 
nectary is a well-developed thickish collar. The style, 1-2.5 mm. long, 
bears 2 sessile terminal stigmas, and in some specimens appears to be spar- 
ingly and very minutely hairy and glanduliferous below the middle. The 
pollen is short-cylindric with rounded ends and measures 20-25 & 13-16 p. 
No fruit has been seen. The nutlets, however, have been repeatedly de- 
scribed as rugose. 


51. Lithospermum diversifolium DC. Prodr. 10: 77 (1846); Wright, 
Fl. Cap. 47: 24 (1904). 


A plant of South Africa that somewhat resembles L. officinale and was 
formerly confused with it. From L. officinale our plant is readily distin- 
guished by the elevated position of the anthers in the corolla-tube, the 
broader and petiolate lower cauline leaves, and the very different pollen. 
The tube of the small white corolla is subcylindric, ca. 2.5 mm. long, and 
about twice the length of the calyx. The faucal appendages are prominent 
invaginate gibbosities bearing glands and obese hairs. The throat below 
the appendages is densely glanduliferous. Other glands are found at the 
base of the filaments. The nectary is a 5-10-lobulate collar. The style is 
1.5-2 mm. long and bears 2 sessile terminal stigmas. The pollen is short- 
cylindric with rounded ends and measures 20 X 13 p. The pores distributed 
about the equator are very obscure. 


52. Lithospermum cinereum DC. Prodr. 10: 73 (1846); Wright, Fl. 
Cap. 473 23. (1904). 


Lithospermum inornatum DC. Prodr. 10: 73 (1846). 


| 


| 
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A well-marked species from South Africa. Among its notable features are 
iits smooth closely appressed grayish strigose indument, small thickish vein- 
less leaves, very small flowers, and tumulose nutlets. The white corollas are 


j2.5-3 mm. long. The tube is slightly ampliate, 1.5-2 mm. long, which is 
for ter than the calyx. The corolla-lobes, 0.5-1 mm. long, are ascending, 
oblong, and evidently veined. The throat bears 5 slightly invaginate 
rounded convex areas which are velvety and densely glanduliferous. A few 
‘glands are present on the vein directly below the filament-attachment. The 
(nectary is $—10-lobulate. The style is 1-1.5 mm. long and bears 2 terminal 
sstigmas. The pollen measures 16-18 & 11-14 p and varies from distinctly 
sellipsoidal with rounded sides to cylindric-ellipsoidal with nearly straight 
ssides. The pores are borne at the equator and are very obscure. The 
mutlets, 2.5-3 mm. long, are half or two thirds the length of the fruiting 
ocalyx. Dorsally they have a broad low rounded keel, and towards the sides 
‘below the middle are pitted and sparingly but distinctly tumulose. 

| 
53. Lithospermum scabrum Thunberg, Prodr. Pl. Cap. 34 (1794); 
| Thunb. in Schrad. Neues Jour. Bot. 1°: 44 (1806); Lehm. Asperif. 
2: 309 (1818); Wright, Fl. Cap. 4?: 22 (1904). 

| Lithospermum hirsutum E. Meyer ex DC. Prodr. 10: 77 (1846). 

| Lithospermum affine DC Prodr. 10: 78 (1846). 


| 


A species of South Africa usually readily recognized because of its 
Spreading, short, villose-hispid indument. The white corolla is 8-9 mm. 


iand ca. 2 mm. broad. The throat bears 5 weak gibbosities which are some- 
what velvety at the summit and are glanduliferous on the sides. A few 
yzlands may also be present at the base of the filaments. The nectary is 
£0-lobulate. The style reaches at least to the apex of the stamens and 
Imay become even slightly exserted from the tube. It has a sterile apex 


at the equator and in lateral profile has rounded sides. The pores are 
lvery obscure and borne about the equator or very slightly below it. The 
small nutlets are ovoid, white, and very smooth. 


54. Lithospermum peruvianum A. DC. Prodr. 10: 77 (1846). 
Lithospermum aequatoriale Brand, Fedde Repert. 28: 14 (1930). 


A plant of northern Peru and southern Ecuador which forms prostrate 
ats. Stems numerous, very slender, very elongate and hispidulous. The 
seaves are very numerous and small, 15-25 mm. long. The small flowers 
ure borne along the terminal portion of the elongate leafy stems and not 
na sharply defined inflorescence. The small white corolla has a stout tube 
5-2 mm. long, which barely if at all surpasses the calyx. The limb is 
4-4 mm. broad. Its broad rounded lobes nearly equal the length of the 
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corolla-tube. There are 5 circular glanduliferous and minutely hairy areas 
in the throat. These are convex and only very weakly invaginate. The 
nectary is villulose. The style is 1-2 mm. long and bears 2 juxtaposed small 
terminal stigmas. The pollen varies in form from cylindric to ellipsoidal, in 
lateral profile having the sides more or less parallel or slightly angulate 
and the body broadest at the equator. It measures 13-20 X 10-14 up. 
The pores are usually obscure. The nutlet tends to develop a slightly 
swollen rim at the base. 


55. Lithospermum calcicola Robinson, Proc. Am. Acad. 27: 182 
(1892). 
Lithospermum Conzattii Greenm. Bull. Field Mus., Bot. 2: 339 (1912). 
Lithospermum calcicola var. Conzattii (Greenm.) Johnston, Contr. Gray Herb. 
70: 27 (1924). 
Lithospermum madrense Brand, Fedde Repert. 28: 14 (1930). 
Lithospermum hoyasense Brand, Fedde Repert. 28: 15 (1930). 


A species of Mexico, ranging from Coahuila and Nuevo Leon south to 
Oaxaca. The plant has a distinctive indument that aids in its ready recog- 
nition. The leaves on both surfaces bear stiff straight appressed hairs 1—1.5 
mm. long. These hairs are loosely spaced (commonly 0.5—1 mm. apart) 
and, especially on the upper surface, arise from well-developed, evident, 
usually discoid mineralized bases. The corolla and also the style-length are 
surprisingly variable as to size and proportions, even among plants from a 
single locality. This variation may be correlated with the season and 
general vigor of the plant. The tube of the white corollas is subcylindric, 
3—7 mm. long, and may equal the calyx in length or surpass it. The limb 
is 4-7 mm. broad. The throat bears a congregation of glands below the 
base of each corolla-lobe and also in the tube above the anthers. There are 
no definite faucal invaginations. The style, 3-11 mm. long, commonly 
just surpasses the anthers but is not quite exserted from the throat. In 
some plants, however, it becomes tardily exserted and protrudes as much 
as 1-4 mm. In other plants it reaches only to the base of the anthers. Fur- 
thermore, some very mature plants have nutlets associated with a style 
only 1 mm. in length. This latter condition suggests that cleistogamy may 
be present. Though searched for, no cleistogamic flowers have been recog- 
nized in the species. The two stigmas are either juxtaposed and terminal or 


G 


are slightly subterminal and separated by the sterile tissue of the rounded 


tip of the style. The latter condition seems to prevail in plants from 
Puebla and Oaxaca. The nectary in the corolla-tube is a glabrous flange. 
The pollen is ellipsoidal or, more commonly, slightly but perceptibly 
broader at one end (fig. 19) and hence somewhat ovoid. The pores are 
weak or obscure and usually borne at a slight distance below the middle 
of the grain. Between plants, the grains of L. calcicela show more variation 
in size than is usual in the genus. They measure 16-25 13-16 up. 


56. Lithospermum mediale Johnston, Contr. Gray Herb. 70: 28 (1924). 


Lithospermum discolor y subviride Kuntze, Rev. Gen. 2: 439 (1891). 
Lithospermum colombianum Brand, Fedde Repert. 28: 16 (1930). 


Se 
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This species is known only from Guatemala, Colombia, and Venezuela. 
_The white corolla has a subcylindric tube 5-8 mm. long and 2-2.5 mm. 
thick, which surpasses the calyx 1-3 mm, The spreading limb is 4-8 mm. 
broad. The throat has well-developed invaginate gibbose appendages which 
are somewhat velutinous at the summit and densely glanduliferous on the 
| sides. Glands are also present, not only on and just beneath the faucal 
appendages, but also along the vein just beneath the attachment of the 
filaments. The style reaches to the throat of the corolla. The two stigmas 
are clearly subterminal, being borne below the prolonged bilobed sterile 
| tip of the style. The nectary is more or less lobulate and villulose. The 
| pollen (fig. 22) is ellipsoidal and measures 23-27 18-20 ». The pores 
<are very obscure. In lateral profile the sides are rounded or somewhat an- 
;gulate. In the South American plants the pollen is clearly broadest at the 
‘equator, but not so in all the Guatemalan material. In the latter the 
‘grains sometimes become nearly straight-sided. The fruiting calyx in L. 
jmediale is usually weakly accrescent. Its lobes are usually only about 
{twice as long as the nutlets. 


E57. Lithospermum sordidum Brand, Fedde Repert. 28: 15 (1930). 


Closely related to L. distichum, but distinguishable by its short-lived 
stout fusiform root and the broad, usually clustered basal leaves, the more 
jor less evidently spreading indument, and the subsimple erect stems. It is 
dknown only from eastern Mexico (Nuevo Leon, Hidalgo and Puebla), 


758. Lithospermum distichum Ortega, Hort. Matr. Dec. 1: 8 (1797). 


Batschia disticha G. Don, Gen. Syst. 4: 326 (1838). 

Myosotis grandiflora HBK. Nov. Gen. et Sp. 3: 90, t. 199 (1818). 

Heliotropium scorpioides Willd. ex Lehm. Nov. Act. Acad. Caes. Leop. Nat. 
Cur. 9: 140 (1818), nomen; R. & S. Syst. 4: 737 (1819), not HBK. (1818). 

Myosotis foliosa Lehm. Asperif. 1: 99 (1818). 

Lithospermum spathulatum Mart. & Gal. Bull. Acad. Brux. 11: 337 (1844). 

Lithospermum laevigatum Sessé & Moc. Fl. Mex. 32 (1893); Johnston, Jour. 
Arnold Arb. 30: 109 (1949). 

Anchusa mexicana Sessé & Moc. Pl. N. Hisp. 21 (1888); Johnston, Jour. 
Arnold Arb. 30: 109 (1949). 

Lithospermum approximatum Brand, Fedde Repert. 28: 15 (1930). 


A perennial with a strong woody taproot and, usually, a shallowly buried, 
soosely branched caudex. A plant of the mountains of Mexico and Guate- 
ala. The stems are ascending, usually branched at the base, and com- 
nnonly only 1-2 dm. long. The herbage bears minute appressed hairs and 
's smooth in appearance. The white corollas have well-developed gibbose 
invaginations in the throat. They are evidently puberulent and are glandu- 
liferous on the inner side. Glands are most abundant on the faucal ap- 
eendages. A few, however, are usually present at the base of the filaments. 
The nectary is a thickish lobed collar. The two stigmas are subterminal 
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and borne laterally just below the sterile bilobulate tip of the style. The 
pollen (fig. 24) is-cylindric with rounded ends. The pores are equatorial. 
The grains measure 16-22 X 10-14 ». The plant is variable in corolla-size 
and in the relative length of the corolla-tube. 


59. Lithospermum Gayanum (Wedd.) Johnston, Contr. Gray Herb. 
Fo SOK 1927); 
Eritrichium Gayanum Weddell, Chor. Andina 2: 88 (1859). 


Lithospermum andinum Krause, Engler’s Jahrb. 37: 636 (1906). 
Lithospermum Shepardae Johnston, Contr. Gray Herb. 78: 10 (1927). 


An Andean species ranging at high altitudes from central Peru south 
into northern Bolivia. It is most closely related to the Mexican L. dis- 
tichum, but differs in its smaller stature and in details of floral structure. 
The faucal appendages are merely puberulent swellings and are not in- 
vaginate.. Glands are few in the throat and none is present at the base of 
the filaments. The pollen is short-cylindric with rounded ends and meas- 
ures 16-20 & 10-14 pw. The style is terminated by the two stigmas. It 
does not have the bilobate sterile tip developed by the styles of L. distichum 
and L. sordidum. 
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EXPLANATION OF PLATES 


PLATE I 


Pollen of heterostylic species of Lithospermum. In each pair the larger grain 
(left) from short-styled flower, the smaller (right) from long-styled flower. The 
arrow indicates the position of a row of pores. Species all Asiatic. 

Fic. 2. L. densiflorum. Fic. 3. L. euchromon. Fic. 4. L. fimbriatum. Fic. 5. 

L. guttatum. Fic. 6. L Griffithit. Fic. 7. L. hispidissimum. 


PLATE II 


| Pollen of heterostylic species of Lithospermum. In each pair the larger grain 
_ (left) from short-styled flower, the smaller (right) from long-styled flower. The 

| arrow indicates the position of a row of pores. First species Asiatic, the others 

) American. 

| Fic. 8. L. Tourneforti. Fic. 9. L. californicum. Fic. 10. L. tubuliflorum. Fic. 

| 11. L. canescens. Fic. 12. L. caroliniense. Fic. 13. L. discolor. Fic. 14. L. 

| multiflorum. Fic. 15. L. cobrense. Fic. 16. L. obovatum. 


PLATE III 


Pollen of representative non-heterostylic species of Lithospermum (American 
species, figs. 17-26; Eurasian, figs. 27-32). The arrow indicates the position of 

the row of pores. 
) Fic. 17. L. incisum. Fic. 18. L. Muelleri. Fic. 19. L. calcicola. Fic. 20. 
| L. tuberosum. Fic. 21. L. Pringlet. Fic. 22. L. mediale. Fic. 23. L. ruderale. 
Fic. 24. L. distichum. Fic. 25. L. latifolium. Fic. 26. L. Nelson. Fic. 27. 
L. decumbens. Fic. 28. L. tetrastigma. Fic. 29. L. detonsum. Fic. 30. L. tschim- 
ganicum. Fic. 31. L. Hancockianum. Fic. 32. L. officinale. 
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STUDIES OF PACIFIC ISLAND PLANTS, XIII 
NOTES ON FIJIAN EUPHORBIACEAE 


A. C. SmitH 


THE FAMILY EUPHORBIACEAE is taxonomically one of the most difficult 
groups of plants, and studies of it should preferably be undertaken only 
by a specialist with many years of experience in the group. However, 
the necessity of applying names to the material I collected in Fiji in 19471 
has led me to study the Fijian Euphorbiaceae, the results of this study 
being incorporated in the present paper. Here are mentioned only the 
new or unusual species of my collection, except in the genera Antidesma, 
Macaranga, and Acalypha, which could be clarified only by examination 
of many Fijian specimens. For these genera keys are here provided and 
| material is cited from the following herbaria: Arnold Arboretum (A); 
| Bernice P. Bishop Museum (Bish); British Museum (BM); Gray Her- 
| barium (GH); Royal Botanic Gardens, Kew (K); New York Botanical 
| Garden (NY); and U. S. National Herbarium (US). The directors and 
| curators of these institutions have kindly permitted the study of their 
| material. Genera are discussed in the order of Pax & Hoffmann’s treatment 
| in Nat. Pflanzenfam. ed. 2. 19c (1931). 


ANTIDESMA L. 


The interesting genus Antidesma was singularly overlooked by the earlier 
| plant-collectors in Fiji; except for an Exploring Expedition specimen (the 
| type of A. pacificum) and a single collection made by Horne, the genus 
| was scarcely recorded from Fiji until Gillespie’s trip in 1927. However, 
| Antidesma is a not infrequent component of the Fijian hill-forest. Gillespie 
| indicated his several collections as a new species, A. insulare; examination 
_of these collections and those subsequently gathered demonstrates that 
| this species has been too broadly interpreted in herbaria. In the present 
| treatment I recognize five species, of which three are described as new. 


Key TO THE SPECIES 


Calyx of 2 flowers rotate, deeply 4- or 5-lobed, the lobes lanceolate-deltoid, 
puberulent on both sides; ovary and fruit asymmetrical, the stigmas lateral; 
inflorescence-branches and pedicels persistently puberulent; leaf-blades 
papyraceous, rounded or subcordate at base, faintly pilose on costa or in 
AXIISHOTeN EHV CSADCN CALI s: | cams ne Mme Gh recrrin ns 1. A. pacificum. 

| Calyx cupuliform, truncate at apex or inconspicuously lobed, usually glabrous 
except on margin; ovary and fruit symmetrical, the stigmas terminal; 


1 Under the auspices of the Arnold Arboretum of Harvard University and the John 
‘Simon Guggenheim Memorial Foundation, with the aid of grants from the Penrose 
| Fund of the American Philosophical Society and the Bache Fund of the National Acad- 
kemy of Sciences. 
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inflorescence-branches and pedicels usually glabrous at anthesis; leaf-blades 
chartaceous to subcoriaceous, attenuate to obtuse at base. 
Leaf-blades glabrous; ¢ flowers with the rudimentary ovary copiously 
puberulent at least distally. 


Petioles 4-15 mm. long; leaf-blades usually 14-21 X 5-11 cm., narrowly 
revolute at margin; 2 calyx at anthesis 1-1.2 mm. long and about 1.7 mm. 
in diameter, the margin truncate or minutely denticulate, the limb 
equalled or exceeded by the disk; disk glabrous on both sides, ciliolate 
at apex; ovary narrowed into a short style 0.2-0.3 mm. long, the 
stigmas slender, acute, sharply recurved. ............ 2. A. insulare. 

Petioles 1-5 mm. long; leaf-blades usually 4-15 X 2-7 cm., plane or 
slightly recurved at margin; @ calyx at anthesis 1.5-1.7 mm. long and 
usually more than 2 mm. in diameter, the margin 4- or 5-lobed or 
dentate, the limb exceeding the disk; stigmas stout, obtuse, spreading 
but not recurved. 

Leaf-blades usually 8-15 XX 3.5-7 cm., the costa stout (0.7-1.5 mm. 
broad near base of blade); disk of 2 flowers pilose on both sides at 
least distally as well as ciliolate; ovary narrowed into a short style 
about 0.2 mm. long; rudimentary ovary in ¢ flowers oblong-ovoid, 
OVALE ONS Aoavon, IORGL 2 ba ovess okeocwsavoses 3. A. gillespieanum. 

Leaf-blades 4-9 X 1.8—-4 cm., the costa comparatively slender (0.5-0.8 
mm. broad near base of blade); disk of @ flowers essentially glabrous 
except at the ciliolate margin; ovary narrowed into an obvious style 
about 1 mm. long; rudimentary ovary in ¢ flowers oblong-cylindric, 
03=0:4"nim = broad area en nee eee 4. A. elassophyllum. 

Leaf-blades uniformly and persistently soft-pilose beneath, oblong- or ovate- 
elliptic, 8-13 cm. long, 4.5—-7 cm. broad; young ¢ flowers with the disk 
very short, much exceeded by the calyx-limb, the rudimentary ovary 
essentiallya cla rOus:ae sess eee eee 5. A. trichophyllum. 


1. Antidesma (§ Tetrandra) pacificum Muell. Arg. in DC. Prodr. 15 
(2): 254. 1866; Seem. FI. Vit. 217. 1867; Pax & Hoffm. in Pflanzenr. 
SECtIVS VAT OSV eat 5On 1922. 


DISTRIBUTION: Endemic to Fiji, known definitely only from Vanua Levu 
and Moala, at low elevations. On Moala I noted it as a tree 5 m. high with a 
deep purple fruit, growing in thickets. 


Vanua Levu: Mathuata or Thakaundrove: Undu Point, Tothill 44 (K). 
Moata: Near Maloku, Smith 1332 (Bish, GH, K, NY, US). Fiji, without definite 
locality: U.S. Expl. Exped. (type cott., GH, US), Horne 491 (GH, K). 


This very distinct species is quite different from the remaining Fijian 
material of the genus; it is more closely related to the Samoan A. sphaero- 
carpum Muell. Arg., which also belongs to § Tetrandra but has much larger 
leaf-blades that are acute at base. Antidesma sphaerocarpum has been 
erroneously reported from Fiji by K. Schumann (in Notizbl. Bot. Gart. 
Berlin 2: 130. 1898); it appears to be limited to Samoa, where it is now 
represented by numerous collections. 


2. Antidesma (§ Montana) insulare Gillespie in Bishop Mus. Bull. 91: 
12. fig. 13 (excl. e-g). 1932. 
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DIsTRIBUTION: Endemic and apparently rare, as here circumscribed rep- 
resented only by. two collections from southeastern Viti Levu at elevations of 
150-250 m. 


Vit1 Levu: Rewa : Southeastern slopes of Mt. Korombamba, Gillespie 2292 
(A, Bish Type, GH, K, NY); Naitasiri: Tamavua woods, Gillespie 2030 
(Bish, GH). 


In describing this species, Gillespie cited six specimens in addition to the 
type; he noted that “The montane specimens tend to have smaller leaves, 
approaching lanceolate in shape, with shorter petioles, than those from 
lower altitudes, as represented by the type.” A reconsideration of the Fijian 
specimens of Antidesma, with the benefit of many more recent collections 
in addition to those seen by Gillespie, convinces me that more than one 
species of this alliance must be recognized. As represented by the type 
and no. 2030, A. insulare differs from the bulk of the Fijian material of 
§ Montana not only in the larger leaves and longer petioles, but also in the 
narrowly revolute leaf-margin and in characters of the pistillate flower, as 


| mentioned in my key. Although Gillespie referred his species to § Venosa, 


it clearly falls into § Montana as outlined by Pax & Hoffmann (in Pflanzenr. 
81 [IV. 147. XV]: 112, 158-165. 1922), being of the general relationship 


_ of the widespread A. bunius (L.) Spreng. Gillespie’s habit sketch and 


| drawings of the pistillate flower were apparently made from his type, but 


the drawings of the staminate flower (figs. e-g) were from unspecified 
material and are probably referable to the species I describe below as A. 
gillespianium. Since in the present treatment A. zmsulare is used in a limited 
sense, a redescription based on the two cited collections follows: 

Small trees, glabrous except for the strigose-puberulent young parts and 
some floral parts, the branchlets slender, verrucose-lenticellate; stipules 
oblong, 4-5 mm. long, about 1.5 mm. broad, obtuse at apex, caducous; 
petioles stout, rugose, shallowly canaliculate, 4-15 mm. long, the leaf- 


| blades chartaceous, drying brownish, oblong-elliptic, (10—) 14-21 cm. long, 


(4-) 5-11 cm. broad, attenuate at base and decurrent on the petiole, short- 


| acuminate at apex, narrowly revolute at margin, the costa stout, nearly 
| plane above, prominent beneath, the secondary nerves 7—9 per side, erecto- 
| patent, slightly curved, obviously anastomosing 7-15 mm. within the mar- 
| gin, slightly elevated above, sharply elevated beneath, the veinlet-reticula- 
| tion coarse, immersed above, prominulous or subimmersed beneath; ? in- 


florescences racemose, axillary, 3-6 cm. long at anthesis, short-pedunculate, 


| the rachis angled, the flower-subtending bracts deltoid, acute, 0.5-0.7 mm. 


long, caducous, the pedicels 1-2 mm. long at anthesis; calyx thin-carnose, 


| cupuliform, 1-1.2 mm. long, about 1.7 mm. in diameter, truncate at apex 


or very minutely denticulate, the teeth (not more than 0.05 mm. long) 
obscurely tufted-pilose at apex, the limb exceeded by the projecting ciliae 


of the disk-margin; disk 0.4-0.5 mm. high, glabrous on both sides, copi- 


ously ciliolate at margin with hairs 0.1-0.15 mm. long; ovary ovoid, at 


anthesis 2.5—3 mm. long and about 2 mm. broad, narrowed into a short 


| style 0.2-0.3 mm. long, the stigmas 4, slender, narrowed to an acute apex, 
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0.5-0.7 mm. long, sharply recurved; 4 inflorescences (Gillespie 2030) 
immature; disk sparsely pilose without toward apex and copiously ciliolate, 
the stamens 4 or 5, the rudimentary ovary oblong-ovoid, copiously tomen- 
tellous-puberulent. 


3. Antidesma (§ Montana) gillespieanum sp. nov. 


Arbor dioica ad 12 m. alta partibus juvenilibus cinereo-strigosis et flo- 
rum partibus exceptis ubique glabra, ramulis subteretibus cinereis verru- 
coso-lenticellatis apices versus 1.5-3 mm. diametro; stipulis chartaceis 
elliptico-lanceolatis, 4-10 mm. longis, 1.5-4 mm. latis, apice obtusis vel 
rotundatis, caducis; foliis alternatis, petiolis crassis rugosis leviter canali- 
culatis 1.5—5 mm. longis, laminis chartaceis vel subcoriaceis in sicco fusco- 
viridibus vel fuscis, elliptico- vel lanceolato-oblongis, (6—) 8-15 cm. longis, 
(2.5--) 3.5—7 cm. latis, basi obtusis vel acutis et in petiolum breviter decur- 
rentibus, apice acutis vel breviter acuminatis, margine planis vel leviter 
recurvatis, costa valida supra elevata vel subplana subtus prominente, 
nervis secundariis utrinsecus 5—9 patentibus paullo curvatis infra marginem 
3-10 mm. anastomosantibus supra leviter subtus valde elevatis, rete venu- 
larum crasso supra immerso vel paullo prominulo subtus manifeste promi- 
nulo; inflorescentiis axillaribus racemosis vel ¢ paniculatis (ramulis 2—5) 
2-7 cm. longis multifloris, pedunculo subnullo, rhachi crassa angulata 
bracteis sub floribus ovato-deltoideis obtusis 0.5-1 mm. longis interdum 
dorso obscure strigosis caducis; floribus 9 : pedicellis sub anthesi 1-2 mm. 
longis; calyce carnoso distaliter tenui cupuliformi, 1.5—-1.7 mm. longo, 2.5— 
2.8 mm. diametro, interdum uno latere fisso, limbo quam disci margine 
longiore irregulariter 4- vel 5-lobato, lobis late deltoideis 0.3-0.5 mm. 
longis apice minute ciliolatis; disco carnoso cupuliformi 0.5—0.7 mm. alto 
utrinque saltem distaliter dense piloso et margine pilis 0.1-0.15 mm. longis 
copiose ciliolato; ovario ellipsoideo superne in stylum crassum circiter 0.2 
mm. longum angustato, stigmatibus 3 vel 4 crassis obtusis 0.5—0.7 mm. 
longis patentibus; floribus ¢: pedicellis sub anthesi 1.5—3.2 mm. longis; 
calycis limbo margine integro vel obscure denticulato quam disco saepe 
breviore; disco crasse carnoso 0.7—0.9 mm. alto ut 2 copiose piloso; stamini- 
bus 4 vel 5 intra discum insertis, filamentis teretibus sub anthesi 1.5—2.5 
mm. longis, antheris transverse ellipsoideis circiter 0.5  0.8—1 mm., con- 
nectivo carnoso, loculis discretis; ovarii rudimento oblongo-ovoideo apice 
truncato 1-1.2 mm. longo circiter 0.8 mm. lato ubique copiose tomentello- 
puberulo; pedicellis sub fructu 3-5 mm. longis, calyce demum subrotato; 
drupa rhomboideo-ellipsoidea, 15-20 mm. longa, 10-12 mm. lata, utroque 
angustata et obtusa, sarcocarpio carnosa in sicco valde contracto, putamine 
13-17 mm. longo et 7-9 mm. lato utroque subacuto plerumque subcom- 
planato, angulis lateralibus acutis, faciebus obtuse vel acute unicostatis 
et medium versus saepe transverse angulatis. 


DIsTRIBUTION: Known from scattered localities on Viti Levu, Vanua Levu, 
and Kandavu, at elevations of 100-1100 m., but probably infrequently below 
about 400 m. It is a forest tree, often slender, with a height of 4-12 m.; the 
calyx is greenish or greenish yellow, the filaments are white or pale yellow, the 


ee 
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| anthers yellow, the stigmas greenish white, and the fruits deep red to purple. 
Recorded local names are poroporo (Degener 15019) and saukalambuthi 
(Smith 1572). As the diagnostic characters in this group are mostly in the 
pistillate flowers, I designate my no. 5990, the only available 2 specimen, as 
_ the type. 

Vitt Levu: Mba: Vicinity of Nandarivatu, Gillespie 4330 (Bish), Smith 
3050 (A, US); Mt. Nanggaranambuluta [Lomalangi], Gillespie 4071 (Bish, GH); 
_Nandala, near Nandarivatu, Degener 15019 (A, Bish, K, NY, US); hills east 
‘of Nandala Creek, Smith 6214 (A, US); hills between Negaliwana and 
_Tumbeindreketi Creeks, east of the sawmill at Navai, alt. 725-800 m., Sept. 12, 

1947, Smith 5990 (A typE, US), 5878 (A, US); Nandronga & Navosa: 
Southern slopes of Nausori Highlands, in drainage of Namosi Creek above 
| Tumbenasolo, Smith 4719 (A, US); Namosi: Mt. Naitarandamu, Gillespie 3316 
| (Bish, GH, US); Mt. Vakarongasiu, Gillespie 3255 (Bish, GH, K, NY). VANUA 
| Levu: Mbua: Southern portion of Seatovo Range, Smith 1572 (Bish, GH, K, 
|NY, US). Kanpavu: Mt. Mbuke Levu, Smith 230 (Bish, GH, K, NY, US). 


Antidesma gillespieanum appears to be the most abundant Fijian repre- 
| sentative of the genus in middle-elevation forest, although it was not ob- 
\tained by collectors earlier than Gillespie. It differs from the lowland 
A. insulare in its shorter-petiolate and smaller leaves with margins that 
(are not revolute, in its larger and distinctly lobed @ calyx of which the 
| limb exceeds the disk in length, in its pilose (rather than merely ciliolate) 
(disk, and in its comparatively stout, obtuse and spreading (but not re- 
curved) stigmas. The available ¢ flowers of A. insulare are too immature 
j(to permit comparison, but perhaps neither they nor the fruits would show 
\ diagnostic characters. It may be noted that the ¢ flowers of A. gillespie- 
\.anum differ from the ¢ in having the calyx-limb essentially entire and 
ithe thicker disk projecting at anthesis. 


4. Antidesma (§ Montana) elassophyllum sp. nov. 


Arbor dioica ad 10 m. alta partibus juvenilibus strigoso-puberulis et 
| isflorescentiae partibus exceptis glabra, ramulis subteretibus copiose ver- 
tracoso-lenticellatis apices versus 1-2 mm. diametro; stipulis papyraceis 
boblongo-lanceolatis vel ellipticis, 4-7 mm. longis, 2-3.5 mm. latis, apice 
lrotundatis vel obtusis, utrinque parce strigosis vel glabris, caducis; 
‘foliis alternatis, petiolis crassis leviter canaliculatis 1-5 mm. longis mox 
‘zlabratis, laminis chartaceis vel papyraceis in sicco fusco-viridibus, lanceo- 
Matis vel lanceolato-oblongis vel obovato-ellipticis, 4-9 cm. longis, 1.8—4 cm. 
Matis, basi obtusis vel attenuatis et in petiolum decurrentibus, apice obtusis 
wel obtuse cuspidatis, margine planis, subtus juventute costa interdum 
inconspicue puberulis mox glabratis, costa gracili supra plana subtus pro- 
ninente, nervis secundariis utrinsecus 4—7 patentibus vel suberectis leviter 
curvatis infra marginem 2-5 mm. inconspicue anastomosantibus supra 
)lanis vel immersis subtus prominulis, rete venularum crasso utrinque ob- 
scuro vel subtus prominulo; inflorescentiis ¢ et @ axillaribus racemosis 
ub anthesi et fructu 2—4.5 cm. longis, comparate paucifloris, pedunculo 
revi, rhachi sub anthesi obscure puberula, bracteis sub floribus deltoideis 
lsubacutis 0.3-1 mm. longis dorso strigosis caducis; pedicellis sub anthesi 


oF 


Se JOURNAL OF THE ARNOLD ARBORETUM : [voL. xxxmI | 


1.2—-2 mm. sub fructu ad 3 mm. longis glabris; floribus 9: calyce carnoso 
distaliter submembranaceo cupuliformi, 1.5-1.7 mm. longo, 1.8-2.2 mm. 
diametro, limbo quam disci margine valde longiore 4- vel 5-dentato, den- 
tibus latis acutis 0.2-0.3 mm. longis apice obscure ciliolatis; disco subcar- 
noso cupuliformi 0.4—-0.5 mm. alto extus glabro intus parce piloso margine 
pilis 0.2-0.3 mm. longis copioso ciliolato; ovario ellipsoideo superne in 
stylum crassum manifestum circiter 1 mm. longum angustato, stigmatibus 
3 vel 4 circiter 0.8 mm. longis crassis obtusis patentibus; floribus ¢ : caly- 
cis limbo margine truncato vel irregulariter et minute dentato quam disco 
interdum paullo breviore; disco crasse carnoso 0.5—0.8 mm. alto utrinque 
parce puberulo et margine incrassato puberulo-ciliolato; staminibus 4 vel 
5 intra discum insertis, filamentis sub anthesi 1.2-1.5 mm. longis, antheris 
deltoideis 0.5—0.6 mm. latis, connectivo carnoso, loculis discretis; ovarii 
rudimento ocblongo-cylindrico 0.8-1.2 mm. longo 0.3-0.4 mm. lato, apice 
truncato, superne copiose puberulo; drupa ei A. gillespieani simili saepe 
paullo minore, 14-16 mm. longa, 9-12 mm. lata, putamine 10-15 x 7-9 
mm. 


DistRIBUTION: Known only from Viti Levu and Vanua Levu, where it occurs 
at elevations of 500-1120 m., characteristically in the mossy forest or dense 
crest thickets of high or exposed ridges. It is a shrub or small tree 3-10 m. 
high; the calyx and filaments are white and the fruits red to purplish. Recorded 
local names are molau (Smith 557) and natha (Smith 656). As the type I 


designate my no. 656, from Vanua Levu, the only available specimen with 
pistillate flowers. 


Vit1 Levu: Mba: Mt. Evans Range, Greenwood 951 (A, US), 1073 (A, US), 
1263 (US); vicinity of Nandarivatu, Tothill 376 (K), Parks 20538 (Bish); near 
summit of Mt. Nanggaranambuluta [Lomalangi], Gillespie 3784 (A, Bish); 
hills east of Nandala Creek, south of Nandarivatu, Smith 5941 (A, US). VANUA 
Levu: Mathuata: Summit ridge of Mt. Numbuiloa, east of Lambasa, Smith 
6465 (A, US); Thakaundrove-Mathuata boundary: Crest of Korotini 
Range, between Navitho Pass and Mt. Ndelaikoro, Smith 557 (Bish, GH, K, NY, 
US); Thakaundrove: Mt. Mbatini, crest of range, alt. 700-1030 m., Nov. 28, 


1933, Smith 656 (Bish, GH, K, NY tyre, US). Fiji, without definite locality: 
Gillespie 4051 (A, Bish). 


Antidesma elassophyllum differs from A. insulare in foliage to an even 
greater degree than does the above-described A. gillespieanum, to which it 
is evidently most closely related. From A. gillespieanum the new species 
differs in its smaller leaves; this character is not entirely dependable but 
is supplemented by the difference in the robustness of the costa as ex- 
pressed in my key. Antidesma elassophyllum is further distinguished by 
having the disk of its @ flowers essentially glabrous except at the ciliolate 
margin and by its obvious style; in the ¢ flowers the rudimentary ovary 
is comparatively slender. The available specimens of this entire complex 
are not sufficiently adequate to indicate whether floral differences are en- 
tirely satisfactory, but those differences observed are correlated with the 
more obvious foliage characters, so that discontinuities in the Fijian popu- 
lation of § Montana are clearly indicated. 


| 
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5. Antidesma (§ Montana) trichophyllum sp. nov. 


Arbor dioica ad 8 m. alta, partibus juvenilibus pilis stramineis 0.2-0.3 mm. 
longis copiose hispidulo-puberulis mox glabratis, ramulis subteretibus cine- 
‘reis apices versus 2-3 mm. diametro puberulis demum glabratis; stipulis 
papyraceis lineari-lanceolatis, 5-8 mm. longis, 1-2 mm. latis, apice acutis, 
utrinque parce puberulis mox glabratis; foliis alternatis, petiolis crassis 
rugosis semiteretibus 5-8 mm. longis ut ramulis puberulis glabratisque, la- 
minis chartaceis vel subcoriaceis in sicco fusco-viridibus, oblongo- vel ovato- 


_ ellipticis, 8-13 cm. longis, 4.5—7 cm. latis, basi obtusis vel subacutis et in 
| petiolum breviter decurrentibus, apice acutis vel breviter acuminatis, mar- 


gine planis, supra costa saepe puberula excepta glabris, subtus pilis patenti- 


_ bus 0.3—0.5 mm. longis uniformiter et persistenter molli-pilosis, costa valida 
| supra subplana subtus prominente, nervis secundariis utrinsecus 5—8 erecto- 
| patentibus subcurvatis infra marginem 8-12 mm. anastomosantibus supra 
| subplanis subtus valde elevatis, rete venularum crasso utrinque immerso 
_ vel prominulo; inflorescentiis ¢ immaturis solis visis axillaribus vel infra 
| folia enatis, racemosis vel basim versus 2- vel 3-ramosis, 2—4 cm. longis 


-multifloris, pedunculo brevi, rhachi striata glabra, bracteis sub floribus 
papyraceis deltoideis acutis 0.6—0.8 mm. longis dorso parce strigosis cadu- 
cis; pedicellis glabris ante anthesin ad 1 mm. longis; floribus eis A. gilles- 

_ pieani subsimilibus; calycis limbo margine obscure dentato ciliolato, disco 


in alabastro circiter 0.3 mm. alto quam calycis limbo multo breviore, extus 
| subglabro, intus parce piloso, margine ciliis, 0.2-0.3 mm. longis ornato; 
| staminibus 5 intra discum insertis, filamentis glabris, antheris circiter 0.5 


x 0.8 mm.; ovarii rudimento oblongo-ovoideo circiter 0.8 0.7 mm. apice 


{éruncato ubique glabro vel apice obscure puberulo. 


Vitr Levu: Nandronga & Navosa: Northern portion of Rairaimatuku 
Plateau, between Nandrau and Nanga, alt. 725-825 m., Aug. 7, 1947, Smith 5573 
({A Type, US) (molatha; slender tree 8 m. high, in dense forest; flower-buds 


\vellowish). 


Although the new species is described from a single collection bearing 


iimmature staminate inflorescences, it differs markedly from the other Fijian 
representatives of the genus in having its leaf-blades uniformly and per- 
«sistently soft-pilose beneath. No intermediate states between this pubes- 
tcent form and the usual glabrous-leaved type have been observed. Further 


‘collections are needed to indicate whether the ¢? flower will provide any 


cdependable characters and whether the very short disk and the essentially 
oglabrous rudimentary ovary of the @ flower are consequential. 


GLOCHIDION J. R. & G. Forst. 


a 


(Glochidion euryoides sp. nov. 


Arbor monoica gracilis ad 4 m. alta multiramosa ubique glabra, ramulis 


‘cinereis teretibus apices versus subflexuosis, internodiis eae fae 
: * ee . . . . . he o 

Mongis, foliis alternatis congestis, petiolis rugulosis 2 = mm, longis 7a a 
jpasim anguste alatis, laminis chartaceis vel subcoriaceis in sicco tusco- 
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viridibus oblongo-ellipticis, 2-3 cm. longis, 1-1.7 cm. latis, basi obtusis 
et in petiolum subito decurrentibus, apice rotundatis et inconspicue glandu- 
loso-mucronulatis, margine integris incrassatis, costa supra subplana subtus 
valde elevata, nervis secundariis utrinsecus 6-9 patentibus inconspicue anas- 
tomosantibus supra planis subtus prominulis, rete venularum immerso 
vel subtus obscure prominulo; inflorescentiis axillaribus congestis glomera- 
tis, bracteis basalibus 2 papyraceis deltoideis acutis 1-1.3 mm. longis, 
bracteolis sub floribus pluribus bracteis similibus sed 0.5—0.8 mm. longis; 
floribus ¢ in inflorescentia paucis, pedicellis gracilibus 1-3 mm. longis; 
perianthio carnoso, tubo breviter obconico, segmentis 6 late imbricatis 
oblongis apice obtusis margine scariosis, 3 exterioribus 1.3-1.6 mm. longis 
et 0.8-1.2 mm. latis, 3 interioribus paullo minoribus; columna staminali 
ellipsoidea circiter 1 mm. longa, antheris 3 loculis circiter 0.7 mm. longis 
connatis, connectivis in apices carnosos deltoideos 0.2—0.3 mm. longos libe- 
ros productis; floribus @ in inflorescentia (1—) 3-6 sessilibus vel pedicello 
haud ad 0.5 mm. longo; perianthio ¢ simili sed segmentis 6 subaequalibus 
1.6-2 mm. longis et 1-1.3 mm. latis; ovario depresso-turbinato sub anthesi 
0.8-1 mm. diametro, loculis 6, ovulis in quoque loculo 2 collateralibus, 
columna stylari carnosa 1.5—2 mm. longa (post anthesin elongata), stylis 
6 apices versus liberis et ventro sulcatis apice emarginatis. 


Vitr Levu: Mba: Upper slopes of Mt. Koromba [Pickering Peak], alt. 800— 
1075 m., June 3, 1947, Smith 4659 (A typE, US) (slender tree 4 m. high, in 
forest on ridges and spurs; perianth white). 


The very distinct new species here described is not closely related to 
any species of our region, being characterized by its strictly glabrous habit, 
its very small and congested leaves, its sessile pistillate flowers with 6 
comparatively large and subequal perianth-segments, its 6-loculate ovary, 
and its thick stylar column with distally free styles. It is probably to be 
sought in § Hemiglochidion (cf. Pax & Hoffmann in Nat. Pflanzenfam. ed. 
2.19c: 56-58. 1931), in some respects suggesting G. vitiense (Muell. Arg.) 
Gillespie. That species, however, has comparatively well spaced and large 


leaves and pedicellate @ flowers, of which the perianth-segments are much 
smaller. 


BURAEAVIA Baill. 
Buraeavia horneana sp. nov. 


Arbor dioica ad 10 m. alta, partibus juvenilibus pilis aureis 0.2-0.3 mm. 
longis strigosis, alioqui inflorescentiis exceptis glabra, ramulis gracilibus 
subteretibus rugulosis cinereis; foliis oppositis, petiolis rugulosis leviter 
canaliculatis 5-10 mm. longis, laminis chartaceis vel subcoriaceis in sicco 
subviridibus vel fuscis, elliptico- vel obovato-rhomboideis, (3—) 5-8 cm. 
longis, (1.5—) 2.5—-4.5 cm, latis, basi acutis vel attenuatis et in petiolum 
decurrentibus, apice obtusis vel rotundatis, margine integris et leviter in- 
crassatis, costa supra leviter elevata vel plana subtus prominente, nervis 
lateralibus utrinsecus 4-6 adscendentibus anastomosantibus utrinque pro- 
minulis, rete venularum subimmerso; inflorescentiis ¢ axillaribus vel infra — 
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folia ortis plerumque 2 vel 3 superpositis compacte cymosis plurifloris 
ante anthesin ad 7 mm. longis, pedunculo brevi cupulam bracteis oppositis 
-compositam apice gerente, bracteis subcoriaceis deltoideis subacutis 1—2 

mm. longis ut pedunculo fulvo-strigosis, ramulis 3—5 parce strigosis radiatis, 
_ bracteolis oppositis 0.5—1 mm. longis, pedicellis teretibus 1-1.3 mm. longis 
_ subglabris; sepalis 4 membranaceis suborbicularibus, 2 exterioribus circiter 
1.5 mm. diametro extus parce strigosis, 2 interioribus minoribus glabris; 
staminibus 7—9, filamentis haud 0.3 mm. longis, antheris subgloboso-oblon- 
gis circiter 0.5 mm. diametro, disco pulvinato minuto obscuro 4-gono; 
_floribus @ in axillis foliorum vel e nodis defoliatis 2-4 aggregatis, pedun- 
_ culo ruguloso 1-2 mm. longo apice inconspicue bibracteato, pedicellis paullo 
post anthesin circiter 3 mm. longis; sepalis papyraceis glabris, 2 ex- 
terioribus ovatis obtusis circiter 1 mm. longis latisque, 2 interioribus sub- 
| reniformibus circiter 1 dX 1.7 mm. margine irregulariter spinuloso-denticula- 
_tis; disco subcarnoso cupuliformi circiter 0.7 mm. alto inconspicue 4-lobato 
| margine conspicue ciliolato ovarii basim cincto; ovario ellipsoideo glabro, 
| stigmate sessili discoideo-pulvinato circiter 1.5 mm. diametro 3-lobato, 
| lobis leviter sulcatis, loculis 3, ovulis 2 apice carunculae dependentis car- 
| nosae collateralibus; pedicellis sub fructu 4-7 mm. longis, calyce persisten- 
\tibus; fructibus maturitate 7-8 mm. diametro, exocarpio in sicco tenui 
; subcoriaceo ruguloso ab endocarpio in valvas 3 solubili, endocarpio circiter 
(0.5 mm. crasso in coccos 2-valves mox dissiliente, columella apice dilatata 
| persistente; seminibus plerumque 2 in coccis descendentibus ellipsoideis 
(circiter 5 mm. longis et 3 mm. latis, arillo aurantiaco irregulariter laciniato, 
|i esta in sicco rubro-castanea. 


VANUA Levu: Mathuata: Seanggangga Plateau, in drainage of Korovuli 


(Dec. 6, 1947; tree 10 m. high; young inflorescences yellowish green); 
NMMathuata or Thakaundrove: Between Waiwai and Lomaloma, alt. about 
(600 m., Horne 600 (GH, K). 

| The occurrence of a species of Buraeavia in Fiji is of particular interest, 
as otherwise the genus is known only from the two New Caledonian species 
yeriginally assigned to it by Baillon (in Adansonia 11: 84. 1873). The ex- 
jlistence of the Fijian species was intimated by Bentham & Hooker (Gen. 
IP1. 3: 280. 1880), who briefly discussed the Horne specimen cited above. 
(Of the three known collections of the new species, the type bears staminate 
linflorescences, Horne 600 has pistillate flowers past anthesis and a few 
Hruits, and my no. 6669 bears mature fruits. In thus extending the range 
bot another “New Caledonian” genus, one may note in passing that Burae- 
havia, like several other genera common to New Caledonia and Fiji, is 
known from Vanua Levu but not from Viti Levu (cf. my remarks in Sci. 
(Monthly 73s 201 951): "fen 
The Fijian species is allied to B. carunculata Baill, from which it is 
lceadily distinguished by its rhomboid leaf-blades which are gradually nar- 
l-owed at base and decurrent on the obvious petioles, by its shorter-pedi- 
icelled staminate flowers with fewer stamens, and by its smaller fruits. 
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There is disagreement among students of the family as to the separation 
of Buraeavia Baill. (1873) from Longetia Baill. (1866). Pax & Hoffmann 
(in Pflanzenr. 81 [IV. 147, XV]: 289. 1922, in Nat. Pflanzenfam. 19c: 
75. 1931) combine them under the earlier name, Longetia, but Guillaumin 
(Fl. Anal. et Synopt. Nouvelle-Caléd. 175, 181. 1948) retains both genera, 
indicating that Longetia lacks the disk that is characteristic of Buraeavia. 
The latter viewpoint is here adopted, but if future students consider the 
genera not separable our species will need a combination in Longetia. 


MACARANGA Thou. 


Pax & Hoffmann, in their revision of the vast and complex genus 
Macaranga (in Pflanzenr. 63 [IV. 147. VII]: .298-395. 1914), indicate 
three main trends of development within the genus, based on the surface 
of the developing fruit: (1) Laeves, with the capsule smooth; (2) Tuder- 
culatae, having the capsule with short thick tubercles covering the surface 
to a greater or lesser degree; and (3) Echinatae, having the capsule orna- 
mented with spines often of considerable length. In each of these major 
divisions, smaller categories are based upon combinations of such charac- 
ters as the presence or absence of patelliform glands on the inflorescence- 
bracts, the number of ovary-locules, the number of anther-locules, and the 
basic venation pattern (whether palmate or pinnate). As a result of this 
selection of characters, Pax & Hoffmann propose 32 sections (36 sections 
in a later treatment, in Nat. Pflanzenfam. ed. 2. 19c: 128-134. 1931). 
The phylogenetic validity and the usefulness of these sections cannot be 
assessed without a study of the entire genus, but if this system is carried 
to its logical conclusion certain additional sections will be needed. For 
instance, there is no proposed section for species with tuberculate fruits, 
patelliform-glandular bracts, and palmately nerved leaves, although two 
Fijian species proposed by Pax & Hoffmann (M. vitiensis and M. graeffe- 
ana, of which they did not know the fruits) have this combination of 
characters. In the present treatment I follow Pax & Hoffmann’s grouping 
as to the Fijian species, but the major groups Laeves and Tuberculatae 
are not sharply distinct in our region. 

Eight species, of which six are endemic, seem to occur in Fiji, on the 
basis of material now available; two of these are further subdivided and | 
one of them is described as new. Since the original descriptions are usually / 
inadequate I here include brief descriptions emphasizing the salient fea- 
tures. All of the Fijian species normally have peltate and palmately 
nerved leaves.. 


KEY TO THE SPECIES 


Fruits smooth or tuberculate with oblong-conical processes not more than 1.5 
mm. long; inflorescence-bracts (at least the larger ones) patelliform-glan- 
dular; styles 2, divaricate, not more than 3 mm. long. 

Inflorescence-branches, bracts, pedicels, and at least the 2 calyces persistently 
tomentellous or spreading-puberulent; fruits smooth. 
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Leaf-blades spreading-pilose on both. surfaces with soft . persistent hairs 
0.5-1 mm. long, the hairs of the inflorescence-indument 0.5 mm. long 
or more, the ¢ calyx glabrous; stamens 12-15; stipules, branchlets, 
and petioles copiously pilose (hairs 0.4-1.3 mm. long). 


af dG dha ie BRIS Oh eel aaa ee eee Ae ol ae 1. M. membranacea. 
Leaf-blades glabrous or with the nerves beneath (rarely above) puberulent 


or tomentellous, the hairs of the inflorescence-indument minute, rarely 
| more than 0.3 mm. long, the 6 calyx with a similar but sparser 
indument, at length glabrate; stamens 6-11; stipules, branchlets, and 
petioles usually glabrous, sometimes short-pilose. ....2. M. seemannii. 
Inflorescence-branches, bracts, pedicels, and calyces glabrous or soon glabrate 
(the few hairs, if present, scattered and not forming a uniform indument). 
Leaf-blades broadly ovate to deltoid, less than twice as long as broad; 
| fruits smooth or with processes rarely exceeding 0.5 mm. in length. 
| Leaves very large, the petioles 22-45 cm. long, the blades 34-60 cm. 
1 long, 23-50 cm. broad, broadly peltate (petiole attached 7-10 cm. 
from basal margin), the veinlets strongly elevated on lower surface; 
inflorescence often 15-30 cm. long, freely branching; stamens 12-14; 
developing ovary (mature fruits not seen) smooth ....3. M. magna. 
Leaves smaller, the petioles 5-21 cm. long, the blades 8-30 cm. long, 
5-23 cm. broad, less broadly peltate (petiole attached 1-6 cm. 
from basal margin), the veinlets on lower surface plane or merely 
prominulous; inflorescence not exceeding 12 cm. in length; stamens 
5-10. 

Stipules 1-5 cm. long; leaf-blades with 5-8 primary nerves; fruits 
comparatively small, 3.5-5 mm. long, 6-8 mm. broad, often 
(HOU OYE CODICES “28 Bg arent tees cen mea RL ets 4. M. graeffeana. 
Stipules 5-7 cm. long, 12-18 mm. broad, glabrous; branchlets and 
petioles glabrous, the petioles 15-19 cm. long; leaf-blades broadly 
ovate, 13-17 X 12-16.5 cm., the petiole attached 3-4.5 cm. from 
basal margin, the primary nerves 8-10, the margin closely callose- 
crenulate; fruits comparatively large, the mature capsules 6-7 mm. 
long, 9-11 mm. broad, smooth or very rarely with a few scattered 
conical tubercles 0.1-0.4 mm. long. .......... 5. M. marikoensis. 
Leaf-blades deltoid- or ovate-lanceolate, averaging 2.5-3 times as long as 
broad (13-55 X 4-20 mm.); fruits copiously tuberculate with oblong- 
conical processes 0.5—1.5 mm. long; stamens 3-6. ......6. M. vitiensis. 
‘fruits ornamented with somewhat flattened subulate processes 1.5-8 mm. long; 
inflorescence-bracts not patelliform-glandular; inflorescence-branches, bracts, 

pedicels, and calyces copiously puberulent. 
Flower-subtending bracts of 6 inflorescences 2-4 mm. long, entire; stamens 
(4-) 6-9; fruits with processes 3-8 mm. long and with 3 styles, these 
4-10 mm. long, ascending to spreading, copiously papillose; branchlets and 
petioles glabrous (at least in Fijian specimens) ...... 7. M. harveyana. 
Flower-subtending bracts of ¢ inflorescences 4-10 mm. long, at least the 
larger ones fimbriate-dentate; stamens 3-5; fruits with processes 1.5-3 
mm. long and with 2 styles, these 1.5—-2.5 mm. long, divaricate, aa or 
Ne eas cae Masoud 


378 JOURNAL OF THE ARNOLD ARBORETUM § [VvoL. xxxuI 


1. Macaranga (§ Adenoceras) membranacea Muell. Arg. in DC. Prodr. 
15 (2): 996. 1866; Seem. FI. Vit. 228. 1867; Pax & Hoffm. in Pfian- 
zenr. 63 [IV. 147. VII]: 393. 1914. 


Tanarius membranaceus Kuntze, Rev. Gen. Pl. 2: 620. 1891. 


Shrub or tree up to 8 m. high, the branchlets and petioles copiously 
spreading-pilose with pale hairs 0.5—1.3 mm. long; stipules lanceolate, 1.5— 
2.5 mm. long, densely pilose on both sides with hairs 0.4-0.8 mm. long; 
petioles 6-13 cm. long, the blades broadly ovate, 10-24 cm. long, 7-14 cm. 
broad, rounded at base and broadly (1.5—4 cm.) peltate, rarely deeply 
cordate and epeltate, long-acuminate at apex, the primary nerves 6 or 7, 
both surfaces copiously spreading-pilose with soft hairs 0.5-1 mm. long, 
scattered-glandular beneath; inflorescences 5-8 cm. long, the branches, 
bracts, and @ calyces densely pilose with spreading hairs 0.5—0.7 mm. long, 
the bracts lanceolate or obovate-lanceolate, up to 5 mm. long, at least the 4 
with often obscure patelliform glands; ¢ calyx glabrous, glandular distally, 
about 1.5 mm. in diameter, the lobes 3, oblong-ovate, rounded; stamens 
12-15, the filaments 1-1.2 mm. long; fruits smooth, copiously glandular, 
the styles 2, divaricate, 1-2 mm. long. 


DisTRIBUTION: Apparently endemic, and known with certainty only from 
Vanua Levu; the type, an Exploring Expedition specimen, is without data but 
may also be from Mathuata, where the species has been noted at elevations up 
to 200 m., on edge of forest or in patches of forest in open country. It is said 
to be a large shrub or a tree 5—8 m. high, with pale yellow latex that turns red on 
exposure, and with the calyx and filaments pale greenish yellow. The type is 
sterile, but an isotype precisely agrees with the cited specimens. I noted the 
local name as mama. 

VANUA Levu: H. B. R. Parham 342 (BM); Mathuata: Mathuata coast, 
Greenwood 654 (K); Seanggangga Plateau, in drainage of Korovuli River, 
vicinity of Natua, Smith 6641 (A, US), 6707 (A, US). Fiji, without definite 
locality: U. S. Expl. Exped. (TYPE COLL., GH). 


As his material was sterile, Mueller was unable to suggest the alliance 
of this patently distinct species. The collection of staminate (Smith) and 
fruiting (Greenwood) inflorescences establishes the plant as belonging to § 
Adenoceras and as closely related only to M. seemannii, from which it 
differs in the longer and more abundant indument (except on the é calyx, 
which is quite glabrous) and in the increased number of stamens. | 


2. Macaranga (§ Adenoceras) seemannii (Muell. Arg.) Muell. Arg. in” 
DC. Prodr. 15 (2): 999, as M. seemanni. 1866. 


Macaranga seemannii, a sharply marked species of § Adenoceras, 
differs from the species of our region (except the preceding, M. mem- 
branacea) in the dense indument of its inflorescences, the indument 
persisting even on pedicels and calyces of fully mature infructescences. 
Although most of the material here considered agrees well with the cotypes - 
of the species, two variants seem worthy of note. As these have the basic 

| 
\ 


| 
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characters of M. seemannit, I hardly consider them worthy of specific 
_Tecognition, but they are perhaps worth recording as varieties. 


KEY TO THE VARIETIES 


Stipules oblong-lanceolate, 1.5-4 cm. long, 5-15 mm. broad; petioles 9-27 cm. 

long; leaf-blades broadly ovate, usually 13-31 % 8.5-22 cm., rounded at 
base, broadly peltate (petiole attached 2.5-8 cm. from basal margin) ; 
infructescence 3-12 cm. long. 

Branchlets and petioles glabrous or with a few scattered hairs, not uniformly 
soft-pilose; stipules 5-10 mm. broad, glabrous or puberulent without 
when young; petioles 9-18 cm. long; primary nerves of leaf-blades 6-8 ; 
hairs of inflorescence-indument 0.1-0.2 mm. long ....2a. var. seemannii. 

Branchlets and petioles copiously soft-pilose; stipules 8-15 mm. broad, 
puberulent on both sides or glabrate distally; petioles 16-27 cm. long; 
primary nerves of leaf-blades 8 or 9; hairs of inflorescence-indument 0.2— 

| ORRIN LON prey, Sener geet Bin 2d wR ee 2b. var. capillata. 

‘Stipules narrowly oblong-lanceolate, 1-2 cm. long, 3-4 mm. broad, copiously 

| spreading-pilose on both sides; branchlets and petioles densely tomentellous- 

| puberulent, the petioles 8-12 cm. long; leaf-blades ovate-deltoid, 12-16 x 


7-10 cm., rounded-truncate at base, less broadly peltate (petiole attached 
1.5—2.5 cm. from basal margin) ; infructescence 2-3 cm. long. 
| BGS, chelate cttne tt eet bez A ss one tn a 2c. var. deltoidea. 
(2a. Macaranga seemannii var. seemannii 
Mappa seemanni Muell. Arg. in Flora 47: 468. 1864. 
Macaranga seemanni Muell. Arg. in DC. Prodr. 15 (2) : 999. 1866; Seem. FI. 
Vit. 228. 1867. 
Tanarius seemannii Kuntze, Rev. Gen. Pl. 2: 620. 1891. 
Macaranga seemanniit Muell. Arg. ex Hemsl. in Jour. Linn. Soc. Bot. 30: 192. 
1894; Pax & Hoffm. in Pflanzenr. 63 [IV. 147. VII]: 336. 1914. 


Tree up to 18 m. high, the branchlets and petioles glabrous or with a 
{few scattered spreading hairs up to 1 mm. long, not uniformly soft-pilose, 
2g!abrate; stipules oblong-lanceolate, 1.5-4 cm. long, 5-10 mm. broad, 
ogiabrous or sometimes puberulent without when young; petioles 9-18 cm. 
long, the blades broadly ovate, (12—) 13-30 cm. long, (7—) 8.5-22 cm. 
cbroad, rounded at base and broadly (2.5—7.5 cm.) peltate, long-acuminate 
nat apex, with 6-8 primary nerves, glabrous above, spreading-puberulent on 
yprimary nerves beneath or with occasional longer hairs to 1.5 mm. long, 
copiously glandular beneath; inflorescences 3-12 cm. long, the branches, 
racts, pedicels, and calyces tomentellous or spreading-puberulent with 
ferrugineous hairs 0.1-0.2 mm. long, the bracts lanceolate or obovate- 
anceolate, up to 5 mm. long, the larger ones obviously patelliform- 
glandular; ¢ calyx about 1 mm. in diameter, at length subglabrate, the 
dobes 3, oblong-ovate; stamens 6-11, the filaments 0.5-1 mm. long; fruits 
smooth, copiously glandular, the styles 2, divaricate, 1-2 mm. long. 


DistrIBUTION: Fiji and Tonga; known from several islands in Fiji, at eleva- 
tions from near sea-level up to 1100 m., occurring in different types of forest, in 
hin woods among reeds, along streams, etc. It is a tree 4-18 m. in height, with a 
hin, colorless or yellowish latex. The calyx, filaments, and styles are pale yellow 
and the fruit greenish yellow. Local names are ndavo (upland Viti Levu) and 
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mama (Mathuata). In the original description Mueller cites three specimens, all 
deposited at Kew and cited below, which may be taken as cotypes ; these are 
Harvey s. n. and Seemann 397 and 419. The occurrence of the species in Tonga 
is indicated by U. S. Expl. Exped. (US 66261). 

Virt Levu: “Nakaru,” Parks 20403 (Bish, GH); Mba: Mountains near 
Lautoka, Greenwood 285 (K), 286 (K), 1197 (US); slopes of the escarpment 
north of Nandarivatu, Smith 6028 (A, US); vicinity of Nandarivatu, Parks 
20655 (Bish); valley of Nggaliwana Creek, Smith 5334 (A, US); slopes of Mt. 
Tomanivi, Smith 5212 (A, US); Nandronga & Navosa: Northern portion 
of Rairaimatuku Plateau, between Nandrau and Rewasau, Smith 5637 (A, US); 
Namosi: Vicinity of Namuamua, Gillespie 3012 (Bish, GH), 3049 (Bish, GH, 
K, NY, US); vicinity of Namosi, Gillespie 2499 (Bish); Naitasiri: Viria, 
Mecbold 16900 (Bish, K); vicinity of Nasinu, Gillespie 3654 (Bish); Rewa: 
Lami, Tothill 738 (K); near Suva, Tothill 739 (K); Tailevu: Naivithula, 
Valentine 18 (Bish). OvaLau: Vicinity of Levuka, Gillespie 4458 (Bish). 
Koro: Tothill 697 (K), 698 (K). VANnuA Levu: H. B. R. Parham 39 (BM); 
Mathuata: Southern slopes of Mt. Numbuiloa, east of Lambasa, Smith 6546 
(A, US). Taveuntr: Vicinity of Wairiki, Gillespie 4716 (Bish, GH, K, NY). 
Fiji, without definite locality: Harvey (BM, GH, K cotype), Seemann 397 
(GH, K corype), 419 (BM, GH, K cotype) [three cotypes indicated as from 
Viti Levu in Flora Vitiensis, but Kew sheet of no. 419 indicated as from 
Taveuni], Horne 826 (GH, K). 


2b. Macaranga seemannii var. capillata var. nov. 


Arbor ad 15 m. alta, ramulis petiolisque copiose pilosis (pilis patentibus 
0.2-0.3 mm. vel interdum ad 1 mm. longis); stipulis oblongo-lanceolatis 
3-4 cm. longis 8-15 mm. latis utrinque puberulis vel superne glabratis; 
petiolis 16-27 cm. longis, laminis late ovatis, 20-31 cm. longis, 16-22 cm. 
latis, basi rotundatis et late (5.5-8 cm.) peltatis, apice acuminatis, supra 
glabris, subtus praeter nervos saltem basim versus pilosos glabris et 
copiose glandulosis, nervis primariis 8 vel 9; inflorescentiis @ et fructiferis 
solis visis 5-12 cm. longis ubique pilis 0.2-0.4 mm. longis copiose tomen- 
tellis, fructibus ut in var. seemannii. 


KanpAvu: Hills above Namalata and Ngaloa Bays, alt. 200-400 m., Smith 46 
(Bish, GH, K, NY, US) (venua; tree 15 m. high, on edge of forest; fruits green 
to black). Kampara: Lowland forest of central basin, alt. 25-30 m., Aug. 24, 
1924, Bryan 500 (Bish Type) (venua; tree 10-12 m. high, the trunk 18-25 cm. 
diam., with red latex; flowers and fruits green). 


The typical variety of M. seemannii is quite uniform, on the basis of 
the many collections referred to it above, and from it the new variety 
differs in its somewhat longer petioles, large leaf-blades and stipules, the 
soft indument of its branchlets and petioles, and the slightly longer hairs 
of its inflorescence-indument. 


2c. Macaranga seemannii var. deltoidea var. nov. 


Arbor ad 5 m. alta, ramulis petiolisque copiose tomentello-puberulis 
(pilis 0.2-0.3 mm. longis vel interdum longioribus); stipulis anguste 
oblongo-lanceolatis 1-2 cm. longis 3-4 mm. latis utrinque copiose pilosis; 
petiolis 8-12 cm. longis, laminis ovato-deltoideis, 12-16 cm. longis, 7-10 


| 
| 
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cm. latis, basi rotundato-truncatis et 1.5-2.5 cm. peltatis, apice graciliter 
_acuminatis, supra glabris vel primo nervis tomentello- puberulis, subtus 
| nervis et interdum venulis ut petiolis tomentellis et copiose glandulosis, 
_hervis primariis 7 vel 8; infructescentiis 2-3 cm. longis pilis ferrugineis 
| 0.1-0.3 mm. longis Ubique copiose tomentello-puberulis, bracteis caducis, 
_calyce sub fructu extus puberulo intus glabrato, fructibus ut in var. 
seemannit. 


Vitr Levu: Mba: Upper slopes of Mt. Koromba [Pickering Peak], alt. 


| 800-1075 m., June 3, 1947, Smith 4669 (A typE, US) (tree 5 m. high, in dense 
| forest on ridges and spurs). 


From the typical variety of M. seemannii, the new variety differs 
| primarily in its very narrow and copiously pilose stipules and the tomentel- 
| lous-puberulent character of its branchlets and petioles. The leaf-blades 
i are somewhat narrower than typical and the infructescence is comparatively 
, short, but these characters may not be very significant. 

(3. Macaranga (§$Adenoceras) magna Turrill in Kew Bull. 1924: 393. 
| 1924. 


Macaranga grandifolia Turrill in Jour. Linn. Soc. Bot. 43: 38. 1915, non 
| Merr. (1913). 

| Tree up to 10 m. high, the branchlets glabrous or very soon glabrate; 
stipules oblong-lanceolate, 3—5 cm. long, 1.5—2.5 cm. broad, at first with 
«spreading hairs 0.3-0.5 mm. long, at length glabrate, sometimes copiously 
ssessile-glandular without; petioles 22-45 cm. long, copiously spreading- 
couberulent with pale hairs 0.2-0.5 mm. long, glabrate (indument often 
tremaining in irregular patches) ; leaf-blades ample, ovate, 34-60 cm. long, 
£23-50 cm. broad, rounded or coarsely undulate-truncate at base and 
turoadly (7-10 cm.) peltate, acuminate or cuspidate at apex, glabrous 
habove or sparsely setulose on nerves with hairs 0.3-0.6 mm. long, similar 
beneath or soft-spreading-pilose on nerves and copiously glandular, the 
fprimary nerves 6-9, the veinlets strongly elevated beneath; inflorescences 
xlabrous, the freely branching, 15-30 cm. long, the @ similar but 6-20 
f-m. jong, the larger bracts lanceolate-obovate, 4-8 mm. long, patelliform- 
mglandular; ¢ calyx 1.3-1.6 mm. in diameter, esiendiee! or with few 
istal glands, 3-lobed, the lobes broadly ovate; stamens 12-14, the fila- 
ments 0.8-1 mm. long; developing ovary smooth, copiously septa the 
styles 2, divaricate, 1.2-1.5 mm. long. 

DISTRIBUTION: Endemic and apparently limited to Viti Levu, occurring at 
‘blevations of 300-970 m. in forest or on edges of forest. The species is a 
blender tree up to 10 m. in height, the inflorescence-parts (branches, bracts, 
calyces, and styles) being dark red or crimson. Local names are mdavo and 
adavolutu. The type is im Thurn 134, cited below. 

| Virt Levu: Mba: Nandarivatu and vicinity, im Thurn 134 (K rver), 
Tothill 737 (K), Gillespie 3986 (Bish, GH, US); southern slopes of Mt. 
Ndelainathovu, on the escarpment west of Nandarivatu, Smith 4951 (A, US)e 

WNandronga & Navosa: Vicinity of Nandrau, Degener 14911 (A, NY); 

Rewa: Mt. Korombamba, Gillespie 2379 (Bish, K, NY); Naitasiri?: 
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Prince’s Road, Meebold 21364 (NY). Fiji, without definite locality: Parks 
20895 (Bish). 


Although mature fruits are not yet available, M. magna, a sharply 
marked and spectacular species, seems to fall into § Adenoceras in the Pax 
& Hoffmann system, although it might also be sought in § Stipulosae. 
The latter hardly seems worth separating from § Adenoceras, if it depends 
entirely upon the size of the stipules, which are said to be 5-15 cm. long 
in the Samoan M. stipulosa (the only species of § Stipulosae) as opposed 
to 1 cm. in § Adenoceras. However, such species as M. seemannii, admitted 
into § Adenoceras, have stipules up to 4 cm. in length. The several sheets 
of M. stipulosa available to me, including an isotype, unfortunately do not 
show stipules, but at any rate M. magna is readily distinguished from the 
Samoan plant by its glabrous inflorescences and strongly elevated veinlets 
on the lower leaf-surfaces. 


4. Macaranga (§ Adenoceras) graeffeana Pax & Hoffm. in Notizbl. 
Bot. Gart. Berlin 10: 384. 1928. 


Macaranga graeffeana, described subsequent to Pax & Hoffmann’s 
treatment of the genus in the Pflanzenreich, has not been well understood, 
practically no specimens in herbaria having been referred to it. The type 
is a Graeffe specimen from Viti Levu, described without fruit and 
supposedly related to M. seemannii and M. vitiensis. The original 
description agrees very closely with several available collections from 
southern Viti Levu, these differing from M. seemannii in their essentially 
glabrous inflorescences and from M. vitiensis in obvious leaf-proportions. 
As Graeffe’s collections come in large part from this same region of Viti 
Levu, I have little hesitation in referring Pax & Hoffmann’s name to the 
entity here discussed. 

The fruit of typical M. graeffeana, as here construed, is usually sparsely 
tuberculate with processes 0.2-0.7 mm. long, but occasional fruits are 
quite devoid of tubercles. As all intergrades exist between the smooth and 
tuberculate states, in plants which are otherwise quite identical, and 
sometimes even on the same plant, one cannot feel that the tuberculate 
character is entirely reliable. Although the species probably belongs in 
§ Adenoceras, it would be excluded from that section by the tuberculate 
fruits if Pax & Hoffmann’s system should be literally followed. 

In reconsidering my own species M. crenata, I must conclude that it 
falls into a reasonable concept of M. graeffeana, although its fruits are 
smooth nearly without exception, while its leaves are comparatively small 
and more obviously toothed. I now refer M. crenata to varietal status and 
suggest as a third variety a taxon with unusually large leaves and more 
obvious indument than typical. 


KEY TO THE VARIETIES 


Leaf-blades broadly ovate or deltoid-ovate, (8-) 12-30 & (6-) 8-23 cm, 
the petiole usually attached 2-4 cm. from lower margin, the margin entire 
to crenate-undulate; petioles (6—) 8-21 cm. long; fruits sparsely tuberculate, 
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the processes 0.2-0.7 mm. long, rarely lacking; plant often with slight 
indument on vegetative parts and inflorescence. 

Stipules 1-3.5 cm. long, 5-10 mm. broad, glabrous or sparsely puberulent 
(rarely long-pilose) and usually glabrate; branchlets and petioles glabrous 
or soon glabrate; leaf-blades usually 12-24 * 8-15cm. ................ 

ces oer tors cn Rane Neos Gedy nn SEES Se 4a. var. graeffeana. 

| Stipules 2.5-5 cm. long, 12-20 mm. broad, copiously puberulent without; 

| branchlets and petioles soft-pilose, eventually glabrate; leaf-blades 15-30 

DGS —2 SON CT pee eee ee apenas ee NR ca Be tg dB 4b. var. major. 

| Leaf-blades deltoid, 8-14 < 5-8 cm., narrowly peltate (petiole attached 1-1.5 

| cm. from lower margin), the margin conspicuously glandular-crenate- 

undulate; petioles 5-10 cm. long; fruits smooth, very rarely with a few 
minute conical tubercles; plant glabrous throughout ...... 4c. var. crenata. 


_ 4a. Macaranga graeffeana var. graeffeana 


Macaranga graeffeana Pax & Hoffm. in Notizbl. Bot. Gart. Berlin 10: 384. 
1928. 
Shrub or tree up to 15 m. high, the branchlets and petioles often 
_ sparsely spreading-pilose or puberulent when young (hairs 0.1-0.3 mm. 
| long, rarely to 2 mm. long), soon glabrate; stipules oblong-lanceolate, 
_1-3.5 cm. long, 5-10 mm. broad, usually glabrous, sometimes sparsely 
_ puberulent and soon glabrate, rarely copiously spreading-pilose; petioles 
(6—) 8-16 (—21) cm. long, the leaf-blades broadly ovate or deltoid-ovate, 
(8—) 12-27 cm. long, (6—) 8-20 cm. broad, rounded or rounded-truncate 
at base and usually deeply (2—4 cm., rarely 1-6 cm.) peltate, acuminate 
_ at apex, glabrous above, glabrous beneath or with the nerves pilose like 
petioles and usually soon glabrate, obviously glandular beneath, the 
primary nerves 6-8; inflorescences 3-9 cm. long, glabrous throughout or 
the branches sparsely puberulent with hairs 0.1-0.2 mm. long, the larger 
bracts obovate-lanceolate, 3-8 mm. long, patelliform-glandular; ¢ calyx 
i—1.2 mm. in diameter, glabrous (rarely with a few hairs when young), 
| scattered-glandular distally, 3-lobed nearly to middle; stamens 5-10, the 
| filaments 0.7—-1.2 mm. long; ? calyx glabrous or very sparsely puberulent 
| and glabrate; fruits 3.5-5 mm. long, 6-8 mm. broad, usually sparsely 
| tuberculate (processes 0.2-0.7 mm. long), rarely essentially or quite 
smooth, copiously glandular, the styles 2, divaricate, 1.5—2.5 mm. long. 
DisTRIBUTION: Fiji, thus far known only from Viti Levu and Vanua Levu, 
occurring at elevations of 100-1150 m. in dense forest or in forest patches or on 
| open hillsides. The known specimens are from large shrubs or small trees 3-15 m. 
| high, the young inflorescences being reddish, the flowers yellowish, and the 
| fruits yellow-green. Recorded local names are: ndavo (upland Viti Levu), 
| vouotu (Mathuata), and tavotavo (Thakaundrove). The type is Graeffe 651, 
| from Viti Levu without further data, presumably lost in the destruction of the 
_ Berlin herbarium; no duplicate has been seen. 
| Vitt Levu: Mba: Vicinity of Nandarivatu, Gillespie 3970 (Bish), 3988 
_ (Bish, GH); southern slopes of Mt. Ndelainathovu, on the escarpment west of 
) Nandarivatu, Smith 4928 (A, US); Namosi: Summit of Mt. Naitarandamu, 
| Gillespie 3234 (Bish, GH), 3293 (Bish, GH, NY); summit of Mt. Vakarongasiu, 
Gillespie 3285 (Bish, GH, K, NY, US); vicinity of Namosi, Gillespie 2625 
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(Bish); Naitasiri: Banks of the Wainimala at “Navusa,” Horne (K); 
Rewa: Mt. Korombamba, Gillespie 2212 (Bish, GH, K, NY, US), 2367 (Bish, 
GH, K, NY). Vanua Levu: Mathuata: Wainikoro, Greenwood 706 (Kg 
Seanggangga Plateau, in drainage of Korovuli River, vicinity of Natua, Smith 
6812 (A, US); Thakaundrove: Mt. Mariko, Smith 421 (Bish, GH, K, NY, 
WISH 

The cited material is quite constant in its basic characters with the 
exception of two numbers. Gillespie 3285 is aberrant in having the 
primary nerves of the leaf copiously pilose with hairs as much as 1 mm. 
long. My no. 421, from Mt. Mariko, obviously comes from two different 
plants; the fruiting specimens are glabrous and similar to material from 
Viti Levu, but the specimens with staminate inflorescences have the 
stipules, petioles, and primary nerves coarsely pilose with scattered 
spreading hairs up to 1.5 mm. long. While these two numbers are not 
entirely typical of var. graeffeana, they differ from it less markedly than 
the two entities treated below as distinct varieties. 


4b. Macaranga graeffeana var. major var. nov. 


Arbor, ramulis petiolisque copiose puberulis (pilis 0.2-0.5 mm. raro 
ad 1 mm. longis) demum subglabratis; stipulis oblongo-lanceolatis 2.5—5 
cm. longis 12-20 mm. latis, extus copiose puberulis, intus subglabratis; 
petiolis 11-18 cm. longis, foliorum laminis late ovatis, 15—30 cm. longis, 
13-23 cm. latis, basi rotundato-truncatis et late (2-4 cm.) peltatis, apice 
abrupte acuminatis, margine undulato-crenulatis, supra glabris vel costa 
inconspicue puberula, subtus nervis primariis 7 vel 8 ut petiolo pilosis 
glabratis, copiose glandulosis; inflorescentiis @ et infructescentiis 3-11 cm. 
longis, ramulis inconspicue puberulis glabratis, bracteis dentatis 5-8 mm. 
longis patelliformi-glandulosis, calyce haud puberulo pauciglanduloso; 
fructibus copiose glandulosis tuberculatis, processis oblongo-conicis obtusis 
0.2-0.4 mm. longis, stylis 2 divaricatis 1.5—2.5 mm. longis. 


Viti Levu: Mba: Vuninatambua, near Navai, alt. 750-900 m., March 21, 
1941, Degener 14874 (A type, Bish, K, NY, US) (mdavo; forest tree); 
Nauwanga, south of Nandarivatu, alt. 750-900 m., Degener 14809 (A, Bish, 
K, NY) (ndavo; forest tree). 


The two collections here described as M. graeffeana var. major, both 
from north-central Viti Levu, differ from typical material of the species 
in their larger and copiously puberulent stipules, their larger leaf-blades, 
and the more obvious and more persistent indument of their branchlets 
and petioles. 


4c. Macaranga graeffeana var. crenata (A. C. Sm.) comb. nov. 
Macaranga crenata A. C. Sm. in Bishop Mus. Bull. 141: 86. fig. 44, 1936. 
Tree to 10 m. high, glabrous throughout (or the inflorescences with a 
few spreading hairs at base of flower-clusters); stipules lanceolate, 1-3 
cm. long, 5-8 mm. broad; petioles 4-10 cm. long, the leaf-blades deltoid, 
8-14 cm. long, 5-8 cm. broad, rounded-truncate at base and narrowly 
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(1-1.5 cm.) peltate, slenderly acuminate at apex, conspicuously glandular- 
crenate-undulate at margin, scattered-glandular beneath, the primary 
nerves 5—7; é inflorescences 3-5 cm. long, the bracts obovate-lanceolate, 
short-stipitate, 2.5-6 mm. long, patelliform-glandular, the calyx 1-1.2 mm. 
in diameter, 3-lobed, with scattered or apical sessile glands; stamens 5-7, 
the filaments 0.8—-1 mm. long; infructescences 1.5-3 cm. long, the fruits 
4—4.5 mm. long, about 7 mm. broad, densely glandular, smooth or rarely 
with a few (1 or 2 on occasional fruits) minute conical tubercles, the 
styles 2, divaricate, 1-1.5 mm. long. 


DistRIBUTION: Thus far known from only two collections, from Viti Levu 
and Vanua Levu, at elevations of 650-1195 m., occurring in crest thickets. The 
plants are trees 9 or 10 m. high; the type bears fruits and no. 4197 staminate 
inflorescences, which have a rich pink calyx and white anthers. A local name 
(no. 530) was recorded as kitimoku. 

Vitr Levu: Mba: Summit of Mt. Koroyanitu, high point of Mt. Evans 
Range, Smith 4197 (A, US). Vanua Levu: Thakaundrove—Mathuata 
boundary: Crest of Korotini Range, between Navitho Pass and Mt. Ndelaikoro, 
Smith 530 (Bish type, GH, K, NY, US). 


The staminate specimen cited above agrees very well with the type of 
this taxon and indicates that it may be limited to exposed crests and 
ridges. Although the entity is fairly well marked by its deltoid, con- 
spicuously crenate, and narrowly peltate leaf-blades, its completely 
glabrous habit, and its smooth fruits, it does not seem specifically different 
from M. graeffeana. Close examination indicates that an occasional fruit 


has one or two minute tubercles, this fact providing another point of 


similarity with typical M. graeffeana. 


5. Macaranga (§ Adenoceras) marikoensis sp. nov. 


Arbor gracilis ad 7 m. alta, ramulis, stipulis, petiolisque glabris, ramulis 
ienticellatis; stipulis papyraceis vel submembranaceis oblongo-lanceolatis, 
5-7 cm. longis, 12-18 mm. latis; petiolis 15—19 cm. longis, foliorum laminis 
subcoriaceis in sicco fuscis late ovatis vel suborbicularibus, 13-17 cm. 
longis, 12-16.5 cm. latis, basi rotundatis vel subtruncatis et late (3—4.5 
cm.) peltatis, margine copiose calloso-crenulatis (crenationibus 2 vel 3 per 
centimetrum), apice abrupte cuspidatis (apice ipso circiter 5 mm, longo 
obtuso), supra glabris, subtus nervis pilis ad 0.1 mm. longis parce 
puberulis mox glabratis et copiose luteo-glandulosis, nervis primariis 8-10, 
nervis secundariis numerosis cum primariis supra leviter elevatis subtus 
prominentibus, rete venularum intricato utrinque subprominulo; infructes- 
centiis 7-12 cm. longis ubique glabris vel pedicellis brevibus parce 
puberulis, bracteis caducis; fructibus magnis, 6—7 mm. longis, 9-11 mm. 
Jatis, copiose glandulosis, levibus vel interdum tuberculis conicis paucis 
0.1-0.4 mm. longis inconspicue ornatis, stylis 2 divaricatis 2-3 mm. longis. 

Vanua Levu: Thakaundrove: Mt. Mariko, alt. 600-866 m., Nov. 14, 
1933, Smith 447 (Bish, GH, K, NY, US 1676109 TYPE) (rote; slender tree 7 m. 


high, in dense forest). 
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The entity here described can scarcely be referred to any known species; 
its relationship is doubtless with M. graeffeana, which it suggests in its 
basic characters and the presence of occasional tubercles on the fruits. 
However, M. marikoensis differs from the earlier species in its large stipules 
and its much larger fruits, as well as in its suborbicular and short-cuspidate 
leaf-blades, of which the nerves are more numerous and more prominent. 
Another specimen from Mt. Mariko, Smith 421, is definitely not referable 
to the new species; it has the small fruits and ovate leaves of M. graeffeana, 
under which I have discussed it as a somewhat atypical representative. 


6. Macaranga vitiensis Pax & Hoffm. in Pflanzenr. 63 [IV. 147. VII]: 
337, 1914. 


Macaranga sanguinea Gillespie in Bishop Mus. Bull. 91: 17. fig. 19. 1932. 


Large shrub or small tree, the young branchlets and petioles spreading- 
pilose with pale hairs 0.2—-0.7 mm. long and usually soon glabrate; stipules 
lanceolate, 1.5—-7 cm. long, 5-15 mm. broad, copiously spreading-pilose 
without (hairs 0.5-1 mm. long) or rarely essentially glabrous, glabrous or 
soon glabrate within; petioles 5-23 cm. long, the leaf-blades ovate- or 
deltoid-lanceolate, 13-55 cm. long, 4-20 cm. broad, rounded-truncate or 
subcordate at base and usually obviously (1-6 cm.) peltate, rarely deeply 
cordate and epeltate (probably a juvenile stage), gradually acuminate at 
apex, undulate at margin, glabrous on both sides or with a few scattered 
hairs 0.3-0.7 mm. long on nerves beneath, scattered-glandular beneath, the 
primary nerves 6-8, the secondary nerves arising from costa numerous, 
slightly curved; inflorescences slender, 3-10 cm. long, essentially glabrous 
(or with a few minute scattered hairs on branches and bracts), the bracts 
lanceolate-obovate, stipitate, 3-10 mm. long, patelliform-glandular; ¢ 
calyx cupuliform, 0.7-1 mm. long, deeply 3-lobed, with copious dorsal 
or subapical glands; stamens 3-6, the filaments 0.6-1 mm. long; @? calyx 
sometimes minutely pilose but soon glabrate; fruits copiously tuberculate, 
the processes conical or oblong, obtuse or subacute, 0.5-1.5 mm. long, the 
styles 2, divaricate, 1.5—3 mm. long. 


DIsTRIBUTION: Endemic, apparently limited to a small area in southern Viti 
Levu, where it is often recorded as abundant, at elevations up to 200 m. The 
species is said to be a large shrub or few-branched tree up to 5 m. in height, 
occurring in forest; the flowers are greenish, the fruits yellow-green with 
brown tubercles, and the styles reddish brown. A local name is ndavo. 

As type of M. vitiensis, Pax & Hoffmann cite a specimen collected by “Leon” 
in Fiji, without further locality. I find no record of a collector with this name 
having worked in the region, and the amusing hypothesis occurs to me that 
they may have misread the word “Levu.” It can be observed, for instance, that 
some of the Graeffe specimens (at least in the British Museum) were distributed 
with no data but the hand-written inscription “Viti Levu.” I have examined 
several such sheets with the present matter in mind, and the word “Levu” (in 
Graeffe’s hand?) can readily be taken for “Leon.” The type of M. vitiensis, 
in the Berlin herbarium, has presumably been destroyed, and so my suggestion 
cannot be verified, but it seems not unlikely that this type was a Graeffe specimen 
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from Viti Levu; he is known to have collected in the southern forests of that 
island, where this species is frequent. The type of M. sanguinea is Gillespie 
3625.4, cited below. 

Vitr Levu: Serua: Vicinity of Ngaloa, Degener 15068 (A, NY), 15182 
(A, Bish, K, NY, US); Naitasiri: Vicinity of Nasinu, Gillespie 3566 (Bish, 
GH, US), 3567 (Bish, GH), 3625.4 (Bish Typr of M. sanguinea, GH, K, NY), 
3642.1 (Bish), Greenwood 1123 (A, US); vicinity of Tamavua, Gillespie 2087 
(Bish), 2092 (Bish, GH); Suva Pumping Station, Degener & Ordonez 13764 
(A, K, NY); Rewa: Mt. Korombamba, Parks 20143 (Bish), Gillespie 2271 
(A, Bish, GH), H. B. R. Parham 75 (BM), Vaughan 3324 (BM); Lami, 
Meebold 16902 (K); “Central Road, Suva,” Tothill 561 (K), 696 (K), 758 (K); 
vicinity of Suva, Meebold 8162 (K), 16901 (Bish). Fiji, without definite 
locality: Horne 1044 (GH, K), YVeoward 26 bis (K). 


On the basis of the original description of M. vitiensis, I can only 
conclude that this name must replace M. sanguinea. The leaf-shape alone 
(the blades being usually substantially more than twice as long as broad) 
distinguishes this entity from any other Macaranga in Fiji. Gillespie 
apparently did not consider M. viticnsis, since it was placed by Pax & 
Hoffmann in § Adenoceras, among the species with smooth fruits, whereas 
M. sanguinea has conspicuously tuberculate fruits; the type of M. vitiensis 
was a Staminate plant and could not have been accurately placed in the 
Pax & Hoffmann system. Gillespie is quite correct in stating that his 
species cannot be placed in any existing section; the combination of 
tuberculate fruits, patelliform-glandular bracts, and palmate venation is 
' not accounted for in Pax & Hoffmann’s table (in op. cit. 302). I do not 
propose a new section for this species, because sectional criteria in the 
genus need careful revision; it may be that § Adenoceras will be extended 
to include forms with tuberculate fruits, such as the present species and 
M. graeffeana, which above I refer to § Adenoceras on the grounds that its 
fruits are sometimes essentially smooth and sometimes tuberculate. 


7. Macaranga (§ Eumappa) harveyana (Muell. Arg.) Muell. Arg. in 
DC. Prodr. 15 (2): 998. 1866; Seem. Fl. Vit. 228. 1867; Drake, FI. 
Polyn. Fr. 186. 1893; Hemsl. in Jour. Linn. Soc. Bot. 30: 192. 1894; 
Pax in Bot. Jahrb. 25: 646. 1898; Burkill in Jour. Linn. Soc. Bot. 35: 
54.1901; Pax & Hoffm. in Pflanzenr. 63 [IV. 147. VII]: 357. 1914. 


Mappa harveyana Muell. Arg. in Flora 47: 467. 1864. 

Tanarius harveyanus Kuntze, Rev. Gen. Pl. 2: 620. 1891. 

Macaranga harveyana var. glabrata Pax & Hoffm. in Pflanzenr. 63 [IV. 147. 
VII]: 357. 1914. 


Tree to 10 m. high, the branchlets and petioles glabrous (in Fijian 
specimens) ; stipules oblong-lanceolate, submembranaceous or papyraceous, 
1.5-2.5 cm. long, 5-7 mm. broad, copiously spreading-pilose on both sides 
with hairs to 0.3 mm. long, sometimes glabrate; petioles 8-25 cm. long, 
the leaf-blades broadly ovate, 9-24 cm. long, 6-19 cm. broad, rounded at 
base and deeply (1.5-5 cm.) peltate, slenderly acuminate at apex, in- 
conspicuously crenulate at margin, with 7-10 primary nerves, puberulent 
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on the nerves above with hairs 0.1-0.3 mm. long and sometimes minutely 
stellate-puberulent on surface, otherwise glabrous, similarly pilose beneath 
or with a few scattered longer hairs, dispersed-glandular; inflorescences 
5-14 cm. long, copiously puberulent or tomentellous (on branchlets, 
bracts, and calyces) with hairs 0.2-0.5 mm. long; bracts not patelliform- 
glandular, those of 3 inflorescences ovate-deltoid, 2-4 mm. long, entire, 
those of @ inflorescences often deltoid-lanceolate, 10-12 mm. long, 
copiously fimbriate-dentate; ¢ calyx 0.7-1 mm. long, deeply 3-lobed 
nearly to base, with a few distal glands; stamens (4-) 6-9, the filaments 
0.5-0.7 mm. long; @ calyx tubular, 2-3 mm. long, with narrow lobes; 
fruits with several or many long flattened subulate processes, these 
subacute, 3-8 mm. long, minutely puberulent; styles 3, ascending to 
spreading, copiously papillose, 3-4 mm. long in flower, up to 10 mm. long 
in fruit. 


DistRIBUTION: Fiji, Samoa, Tonga, and apparently eastward to the Society 
Islands; the type is Harvey (K, staminate and fruiting sheets), from Vavau or 
Lifuka, Tonga. In Fiji the species is definitely known only from Viti Levu and 
Taveuni, where it occurs sparingly at low elevations, up to 400 m., as a tree up to 
10 m. in height. 

Vitt Levu: Serua: Waimbale, near Namboutini, Degener 15476 (A, Bish, 
K, NY, US); Namosi: Vicinity of Namosi, Gillespie 2885 (Bish, GH). 
TavEUNI: Vicinity of Waiyevo, Gillespie 4708 (Bish, GH). Fiji, without definite 
locality: U. S. Expl. Exped. (GH, US 66263 & 66264), Horne 472 (GH, K). 


Macaranga harveyana and M. secunda are the only representatives of § 
Eumappa occurring in our region; they are readily distinguished from the 
other Fijian species by the presence of long processes on the fruits and by 
the absence of patelliform glands on the inflorescence-bracts. The distribu- 
tion of M. harveyana seems to extend from Fiji to the Societies, as stated 
by Pax and Hoffmann, on the basis of available material. The type of the 
species falls into Pax & Hoffmann’s var. glabrata, which is therefore a 
superfluous name, to be replaced by var. harveyana if infraspecific taxa 
are deemed desirable. The available Fijian material is fairly typical, but 
variation within the species cannot be evaluated without examining more 
Polynesian specimens. In addition to the type I have seen the following 
Polynesian specimens (all US) that seem to belong here: Tonga: U. S. 
Expl. Exped.; Samoa: U. S. Expl. Exped., Rechinger 837, Vaupel 259, 
Christophersen 585, Christophersen & Hume 2448, Setchell 253: Raro- 
tonga, Cook Islands: Parks & Parks 22304; Tahiti: U. S. Expl. Exped. 
A specimen from Niue, Yuncker 9618, has the characteristic styles of the 
species but has pilose branchlets and petioles, suggestive of those of M. 
secunda; this may represent M. harveyana var. puberula Pax & Hoffm., 
typified by a Lister specimen from Tonga that I have not seen. 

In the Tongan and Samoan specimens with satisfactory ¢ flowers, the 
stamens are 6-9 in number, but it should be noted that a Fijian specimen, 
Gillespie 2885, usually has only 4 stamens, this reduced number being 
more typical of M. secunda. 
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8. Macaranga (§ Eumappa) secunda Muell. Arg. in DC. Prodr. 15 (2): 


996. 1866; Seem. Fl. Vit. 228. 1867; Pax & Hoffm. in Pflanzenr. 63 
bIV3147. VIL]: 354.1914, 


Tanarius secundus Kuntze, Rev. Gen. Pl. 2: 620. 1891. 


Tree to 17 m. high, the branchlets and petioles copiously puberulent 
with spreading hairs 0.1-0.3 mm. long or occasionally to 1.5 mm. long, 
at length subglabrate; stipules papyraceous, lanceolate, 1.5-2.5 cm. long, 
4—7 mm. broad, copiously spreading-puberulent on both sides, subglabrate; 
petioles 5—18 cm. long, the leaf-blades broadly ovate, 12-20 cm. long, 7-14 
cm. broad, rounded at base and deeply (2-5 cm.) peltate, long-acuminate 
at apex, obscurely crenulate at margin, with 8-10 primary nerves, 
puberulent on nerves on both sides (hairs 0.1-0.2 mm. long) and sometimes 
minutely stellate-pilose on surface, the nerves beneath occasionally with 
a few longer hairs, the glands scattered, inconspicuous; inflorescences 4-10 
cm. long, copiously puberulent (on branchlets, bracts, and calyces) with 
hairs 0.1—-0.2 mm. long; bracts of ¢ inflorescences ovate-deltoid, 4-10 mm. 
long, copiously fimbriate, not patelliform-glandular, the larger ones 
stipitate; ? bracts presumably similar but not seen; ¢ calyx infundibular, 
0.5—0.6 mm. long, 3-lobed nearly to base, eventually subglabrate; stamens 
3-5, the filaments 0.5-0.7 mm. long; @ calyx persistently densely 
puberulent; fruits with several or few flattened subulate processes, these 
1.5—-3 mm. long, puberulent; styles 2, divaricate, 1.5—2.5 mm. long. 


DISTRIBUTION: Endemic, and thus far known from a few collections from 
Viti Levu, Ovalau, and Vanua Levu, occurring at elevations up to 350 m. in 
forest. Sparse data indicate the species as a tree 8-17 m. high, with the local 
names of Jutulutu (in Ra) and ovotu (in Mbua). The type is an Exploring 
Expedition specimen, of which duplicates are cited below. 

Vitt Levu: Ra: Mataimeravula, vicinity of Rewasa, near Vaileka, Degener 
15339 (Bish, GH, K, NY, US). Ovatau: U. S. Expl. Exped. (TYPE COLL., 
GH, US 1944716), Seemann 395 (GH [as 359], K). Vanua Levu: Mbua: 
Southern portion of Seatovo Range, Smith 1519 (Bish, GH, K, NY, US). 
Fiji, without definite locality: Yeoward (K). 


Macaranga secunda is distinguishable from M. harveyana on the basis 
of its quite different fruits (with shorter processes and with two short 
divaricate styles) and the dentate bracts of its staminate inflorescence. In 
M. harveyana these bracts are smaller and entire, but the character is not 
entirely satisfactory, as occasional bracts of this small type also occur in 
M. secunda, usually toward the apices of inflorescences; furthermore the 
character is not applicable to the pistillate inflorescences, where the larger 
dentate bracts occur in both species. In vegetative characters the two 
species are difficult to separate, although the Fijian materiai of M. 
harveyana seems to have glabrous branchlets and petioles (this character 
not holding for certain Tongan specimens of M. harveyana), while the 
corresponding parts of M. secunda are copiously puberulent. Pax & 
Hoffmann cite Seemann 395 as the only Fijian specimen of M. harveyana 
seen by them, but this specimen has the puberulent characteristics of M. 
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secunda and has the type of fruit I believe to represent that species; at any 
rate such a fruit effectively removes the Seemann specimen from M. 
harveyana. However, the occurrence of true M. harveyana in Fiji is 
indicated by the several specimens I have cited under it, notably Horne 
472, which has a fruit similar to that of Harvey’s Tongan type. 


NOMEN NUDUM 
MACARANGA MAUDSLAYI Horne, A Year in Fiji, 264, nomen. 1881; Baker 
in Jour. Linn. Soc. Bot. 20: 371, nomen. 1883; Pax & Hoffm. in 
Pflanzenr. 63 [IV. 147. VII]: 394, nomen. 1914. 


No description has been published for this binomial, and I have not 
noted the name on any Horne specimens at Kew; therefore the name cannot 
at present be referred to its proper synonymy. 


EXCLUDED SPECIES 
Mappa leptostachya Muell. Arg. in Linnaea 34: 198. 1865 = Macaranga 
leptostachya Muell. Arg. in DC. Prodr. 15 (2): 1007. 1866 = 
Tanarius leptostachyus Kuntze, Rev. Gen. Pl. 2: 620. 1891 = 
Cleidion leptostachyum (Muell. Arg.) Pax & Hoffm. in Pflanzenr. 
63 [IV. 147. VII]: 293. 1914. 


The further synonymy of Cleidion leptostachyum, discussed by Croizat 
in Occ. Pap. Bishop Mus. 18: 71. 1944, includes Clezdion vieillardi var. 
vitiensis Muell. Arg. (in DC. Prodr. 15 [2]: 986. 1866) and Clezdion 
degeneri Croizat (in Sargentia 1: 51. 1942). 


Mappa macrophylla A. Gray ex Seem. in Bonplandia 9: 258, nomen. 
1861 = Macaranga macrophylla Muell. Arg. in DC. Prodr. 15 (2): 
1001. 1866 = Tanarius macrophyllus Kuntze, Rev. Gen. Pl. 2: 620. 
1891 = Endospermum macrophyllum (Muell. Arg.) Pax & Hoffm. 
in Pflanzenr. 63 [IV. 147. VII]: 418. 1914. 


ACALYPHA L. 


The taxonomic difficulties inherent in Acalypha throughout its vast 
range are realized by all who have attempted identifications in the genus; 
Croizat (in Occ. Pap. Bishop Mus. 18: 69-71. 1944) has discussed the 
Fijian species and has concluded that Mueller and Pax & Hoffmann applied 
too narrow a specific concept in their considerations of these species. With — 
this conclusion one must definitely agree. Croizat acknowledges the specific 
identity of A. boehmerioides, A. grandis, A. rivularis, and presumably A. 
wilkesiana, although the last is not discussed. The remaining six species 
(and their varieties) accredited to Fiji are combined by Croizat under A. 
insulana, with the implication that varietal categories might later prove 
useful. 

Examination of a considerable accumulation of herbarium material of 
the A. insulana complex convinces me that natural populations, marked 
by reasonable discontinuities, exist in Fiji. These populations are certainly 
neither very stable nor readily definable, and probably they are inter-fertile, 
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but I am loath to identify the various extreme forms as A. insulana without 
further stipulation. Characters pertaining to leaf-size and shape and to 
inflorescence-details appear too variable to be taxonomically very useful. 
However, degree and type of indument are comparatively stable, and on 
this basis one can recognize two primary patterns, here accepted as the 
species A. insulana and A, repanda. Within each of these, populations of 
reasonable constancy can be observed, here designated as varieties. Apart 
from the species mentioned above, a very distinct novelty is here 
described as A. amplexicaulis. 

With the exception of A. boehmerioides, an introduced species, all the 
taxa occurring in Fiji fall into Series III.H (Pantogynae-Pleurogynae) of 
subgenus Euacalypha (now to be known as subgenus Acalypha) in the 
system of Pax & Hoffmann (in Pflanzenr. 85 [IV. 147. XVI]: 13. 1924). 
In that treatment one of the Fijian species, A. laevifolia, is placed in Series 
III.G (Oligogynae), which has bisexual inflorescences. However, type 
material of A. laevifolia seems to have unisexual inflorescences, although 
rarely (as also in A. amplexicaulis) one or two sterile bracts of a pistillate 
type occur toward the base of the staminate inflorescence; this, however, 
does not indicate that the inflorescences are bisexual. All of the indigenous 
Fijian species appear to have unisexual inflorescences and to be characteris- 
tically monoecious; usually both staminate and pistillate inflorescences 
occur on the same plant, but in herbarium specimens one frequently receives 
the impression that the plants are dioecious. The occurrence or iack of 
stalked glands on the pistillate bracts does not seem to be significant in the 
Fijian population. 


KEY TO THE SPECIES 


Inflorescences bisexual, the distal flowers ¢; low annuals, the leaves with 
slender petioles 1-6 cm. long and submembranaceous ovate blades usually 
EMCI MOIS ween eee eee ea ove atts ach ening cava 1. A. boehmerioides. 

Inflorescences unisexual; @ spikes cylindric, the bracts dentate; shrubs or trees. 

Leaf-blades comparatively broad, less than twice as long as broad, palmate- 
nerved, the 2 or 4 basal lateral nerves conspicuous, spreading, the distal 
pair of these with several spreading tertiary nerves on the basal side, the 
costa with spreading lateral nerves. 

Petioles usually 6-12 (rarely 4-25) cm. long, not flattened at apex, the 
leaf-blades often cordate at base, sometimes rounded or obtuse. .... 
ee eh ys ioe Sm oh, in ene ane actey 2. A. grandis. 

Petioles 1-5 cm. long, often flattened and broadened at base of blade, 
the leaf-blades usually broadly obtuse at base (or subcordate in 1 
circinata), often reddish- or purple-maculate. ..... 8), ak wilkesiana, 

Leaf-blades variously shaped, 2 or more times as long as broad, pinnate- 
nerved, the basal secondaries not prominent nor with obvious basally 


directed tertiary nerves. 
Leaves obviously petiolate, not amplexicaul. 
Leaf-blades narrowly obovate-lanceolate or subspatulate, 10-31  2-5.5 
cm. (5-6 times as long as broad), gradually narrowed to an abruptly 


truncate or subcordate base, the petioles 0.5-3.5 cm. long. ...... .: 
4. A. rivularis. 
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Leaf-blades lanceolate to ovate or elliptic, 2-4 times as long as broad, 
subcordate to acute at base but not gradually narrowed and abruptly 
truncate, the petioles (0.5—) 1-7 cm. long. 

Indument of young branchlets usually copious, spreading-pilose, the 
hairs 0.2-1.2 mm. long and usually concealing the surface of 
distal internodes; petioles pilose like young branchlets, the hairs 
0.3-1.2 mm. long; leaf-blades often spreading-pilose on both 
surfaces or at least with an obvious indument on costa of lower 
surface; rachis of 6 and @ inflorescence usually copiously 
puberulent or spreading-pilose, the é perianth strigose-puberulent ; 
@ bracts usually spreading-pilose, rarely glabrate, the ovary and 
fruit copiously strigose or spreading-pilose with hairs 0.2—-0.5 mm. 
long (essentially glabrous only in var. subvillosa). ..5. A. insulana. 

Indument of young branchlets comparatively close, strigose or puberu- 
lent, the hairs 0.05—0.2 mm. long, often not obscuring the surface of 
distal internodes; petioles pilose like young branchlets, usually 
soon glabrate; leaf-blades essentially glabrous above and often 
beneath, sometimes spreading-pilose on costa or barbellate in 
nerve-axils beneath, rachis of @ and @ inflorescence often 
glabrous, sometimes puberulent or spreading-pilose, the ¢ 
perianth puberulent or glabrous; 2 bracts often glabrous, some- 
times strigose, the ovary and fruit strigose-puberulent (hairs 0.1- 


OSemimnslOn emote lab cosa nar 6. A. repanda. 
Leaves appearing subsessile, the petioles 1-4 mm. long, the blades deeply 
cordate atebaserandiamplexicaul anne eee eae 7. A. amplexicaulis. 


1. Acalypha boehmerioides Miq. Fl. Ind. Bat. Suppl. 1: 459. 1860; 
Muell. Arg. in DC..Prodr. 15°(2): 871. 1866; Seem. Fl. Vit. 226: 
1867; Pax & Hoffm. in Pflanzenr. 85 [IV. 147. XVI]: 96. 1924. 


Acalypha hispida sensu Benth. in Hook. Lond. Jour. Bot. 2: 232. 1843, non 
Burm. 


DISTRIBUTION: A widespread species throughout parts of the Old World 
tropics, growing sparsely in Fiji as a weed. The iype was collected on Bangka, 
east of Sumatra, presumably by W. S. Kurz under the fictitious name of “J. 
Amann” (cf. van Steenis-Kruseman in Fl. Males. I. 1: 305. 1950, for discussion 
of Kurz’s Bangka collection). The Pacific material is referred to var. genuina 
in the Pflanzenreich, but this will become var. boehmerioides if infraspecific 
taxa are maintained. 

Vitr Levu: Seemann 389 (BM, GH, K); Rewa: Nukulau Island, Barclay — 
(K), 5449 (BM). Fiji, without definite locality: U.S. Expl. Exped. (US 66219). 


2. Acalypha grandis Benth. in Hook. Lond. Jour. Bot. 2: 232. 1843; 
Seem. Fl. Vit. 224. 1867. 


Acalypha grandis var. genuina Muell. Arg. in Linnaea 34: 10. 1865, in DC. 
Prodr. 15 (2): 806. 1866; Pax & Hoffm. in Pflanzenr. 85 [IV. 147. 
XVI]: 150, 1924. 


Acalypha consimilis Muell. Arg. in DC. Prodr. 15 (2): 807. 1866; Seem. Fl. 
Wiltae2250 1 SOl7: 


Ricinocar pus consimilis Kuntze, Rev. Gen. Pl. 2: 617. 1891. 
Ricinocarpus grandis Kuntze, Rev. Gen. Pl. 2: 618. 1891. 
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DistRIBUTION: In the Pflanzenreich this species is assigned a wide distribu- 
tion in Malaysia and the Pacific; in Fiji it has been collected on several of the 
smaller islands and doubtless it also occurs along the coasts of the large islands. 
It is typically found in coastal or lowland thickets, usually near sea-level but 
sometimes up to 200 m. elevation, as a shrub or small tree 1.5—5 m. high, with 
reddish to lavender styles; a local name of kalatimbuthi was applied to it on 
Vanua Mbalavu. Our specimens belong to “var. genuina,’ which becomes var. 
grandis under present nomenclatural procedure. As cotypes, Bentham cites 
Fijian collections of Hinds and Barclay, cited below, and also a Barclay 
specimen from Amboina. The type of A. consimilis is an Exploring Expedition 
specimen from Fiji, of which duplicates are here cited; the reduction of this 
entity to synonymy by Pax & Hoffmann seems unquestionable. 

Vitt Levu: Rewa: Nukulau Island, Barclay (BM, K cotype), 3452 (BM), 
Tothill 748 (K). Vanua Levu: Mathuata or Thakaundrove: Undu 
Point, Tothill 691 (Bish, K). Moata: Bryan 296 (Bish). Matuxu: Bryan 289 
(Bish). Vanua Mpatavu: Central volcanic section, near Lomaloma, Smith 
1407 (Bish, K, NY). Turxometa: Tothill 705 (Bish, K). LAxemBa: Tothill 
704 (K). Kampara: Moore 48 (US), Tothill 706 (K). Fiii, without definite 
locality: Hinds (K cotype), U. S. Expl. Exped. (type coi. of A. consimilis, 
GH, US 1944713), U. S. Expl. Exped. (GH, US 66220). 


| 3. Acalypha wilkesiana Muell. Arg. in DC. Prodr. 15 (2): 817. 1866. 


DistTRIBUTION: According to the Pflanzenreich treatment, A. wilkesiana has 


_ a wide distribution as a cultivated plant, and apparently it is known only in 
_ cultivation in Fiji. The type is an Exploring Expedition specimen from Fiji, of 
_ which duplicates are here cited. Several horticultural forms have been recog- 


nized, of which only f. cércinata, in addition to the typical form, occurs in Fiji. 
As cotypes of f. circinata, Mueller cites specimens of Seemann and the Exploring 
Expedition, but I have not located any Seemann collection representing this 
form. In Fiji the species is a shrub, cultivated under the name of kalambuthi 
ndamundamu (kalambuthi being generic for Acalypha and the adjective referring 
to the reddish leaves). In Ra, according to Degener, both the local forms are 
known as ruru and the leaves are used medicinally. 


KryY TO THE FORMS 


Leaf-blades ovate or ovate-elliptic, (6-) 12-25 cm. long, (4-) ae cm. broad, 
broadly obtuse or sometimes rounded at base, obtusely cuspidate at apex. 
ee 5h hs asst deer ebe suiais ular gees 3a. f. wilkesiana. 

Leaf-blades suborbicular or reniform or broadly ovate, 3-11 cm. long and broad, 


subcordate at base, often rounded at apex, somewhat flabellinerved. ee 
3b. f. circinata. 


3a. Acalypha wilkesiana f. wilkesiana 


Acalypha wilkesiana Muell. Arg. in DC. Prodr. 15 (2) 8175 1866; Seem. Fl. 
Vit. 225. pl. 58. 1867; Pax & Hoffm. in Pflanzenr. 85 [IV. 147. VARIG ISS. 
1924; Degener, Fl. Haw. 2: Fam. 190. fig. 1934. 3 

Acalypha tricolor Hort. ex Seem. Fl. Vit. 225, as synonym. 1867. 

Ricinocarpus wilkesianus Kuntze, Rev. Gen. Pl. 2: 618. 1891. 

Vitt Levu: Ra: Rewasa, near Vaileka, Degener 15445 (A); Namosi: 


| Nanggara Island, H. B. R. Parham 276 (BM). TAVEUNI: Somosomo, Seemann 
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392 in part (BM, GH, K). Fiji, without definite locality: U. S. Expl. Exped. 
(tyPE COLL., GH., K, US 1944717 and 1944718). 


3b. Acalypha wilkesiana f. circinata Muell. Arg. in DC. Prodr. 15 
(2): 817. 1866; Pax & Hoffm. in Pflanzenr. 85 [IV. 147. XVI]: 
154. 1924. 


Acalypha circinata A. Gray ex Seem. Fl. Vit. 225, as synonym. 1867. 


Vitt Levu: Ra: Rewasa, near Vaileka, Degener 15444 (A, NY). OVALAU, 
at Jeast in part: U. S. Expl. Exped. (coTypE cotu., GH, K, US 66221). 


4. Acalypha rivularis Seem. in Bonplandia 9: 258, nomen. 1861; Seem. 
ex Muell. Arg. in Flora 47: 439. 1864; Muell. Arg. in Linnaea 34: 
14. 1865, in DC. Prodr. 15 (2) : 817.1866; SeemeF 1 Vito 22 5-eh3Gue 
Pax & Hoffm. in Pflanzenr. 85 [IV. 147. XVI]: 168. 1924. 


Ricinocarpus rivularis Kuntze, Rev. Gen. Pl. 2: 618. 1891. 


DISTRIBUTION: This sharply marked species is apparently endemic, being 
thus far known only from Viti Levu and Vanua Levu, at elevations from near 
sea-level up to 850 m. It is a shrub up to 2 m. in height, characteristically 
growing on the edges of rivers and streams where the land is inundated during 
freshets, sometimes with its branches and leaves trailing in the water. The long 
narrow leaves frequently have red nerves; the perianth-segments and stamens of 
staminate flowers are greenish white, or the anthers may be reddish, while the 
styles of pistillate flowers are usually red. Recorded local names are kandakanda 
(Navua and Namosi regions), sotiura or sosotiura (Nandrau and Navai regions), 
and sasariwai (in Mbua). The type is Seemann 391, cited below. 

Vitt Levu: Near “Nandonga,” Horne 641 (K); Mba: Vicinity of Nandari- 
vatu, Degener 14286 (A, Bish, K, NY, US); valley of Nggaliwana Creek, north 
of the sawmill at Navai, Smith 5382 (A, US); Nandronga & Navosa: 
Nandrau, Degener 14921 (A, K, NY); Serua: Navua River at Namata, 
Gillespie 3380 (Bish, GH); Serua or Namosi: ‘‘Navua and Namosi Rivers,” 
Seemann 391 (BM, GH, K type); Namosi: Near Namuamua, on Wainikoro- 
luva River, Gillespie 2960 (Bish, GH); vicinity of Namosi, Gillespie 2521 
(Bish, GH, NY), 2874 (Bish, K); Naitasiri: Banks of Rewa River, Milne 292 
(K); Viria and vicinity, Parks 20423 (Bish), 20455 (Bish); Tamavua district, 
H. B. R. Parham 282 (BM); Suva Pumping Station, Degener & Ordonez 13780 
(A, Bish, K, NY, US). Vanua Levu: Mbua: Upper Ndama River valley, 
Smith 1591 (Bish, GH, K, NY, US). 


5. Acalypha insulana Muell. Arg. in Flora 47: 439. 1864. 


Under the original publication of A. insulana, Mueller did not designate 
a ‘type, but he proposed three varieties, stipularis, pubescens, and 
glabrescens, as varieties a, 8, and y respectively. Later, in the Prodromus, 
varieties flavicans and villosa were added and the order of treatment was 
changed. It is imperative that one of Mueller’s original varieties be 
designated as the type variety of A. insulana, In the present treatment the 
varieties stipularis and pubescens are taken as pertaining to the same taxon, 
but var. glabrescens is treated as a synonym of A. repanda. Since var. 
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stipularis is var. a in Mueller’s original treatment, it may justifiably be 
taken as the type variety of his concept; under current nomenclatural 
procedure the varietal epithet is to be replaced by repetition of the 
specific epithet. Mueller’s first publication of these various names (in 
Flora 47. 1864) was in a paper entitled “Neue Euphorbiaceen des 
Herbarium Hooker in Kew,” and therefore the Kew specimens are to be 
taken as the actual types (or cotypes, when more than one collection was 
cited). 

Locat NAMES: Kalambuthi and kalatimbuthi are used throughout 
Fiji to designate the genus as a whole, but perhaps they are more specifically 
applied to A. insulana and A. repanda than to the more obviously 
differentiated species. 


KEY TO THE VARIETIES 


Ovary and fruit obviously pilose; indument of young branchlets and petioles 
copious; leaf-blades often pilose on blade of lower surface as well as on 


costa. 
Upper surface of leaf-blades sparsely pilose or glabrous, the indument less 
ObviOUssthanconslowerssuriacey eae. ee ee Sa. var. insulana. 


Both surfaces of leaf-blades very copiously spreading-pilose with hairs 0.3-1.2 
mm. long, these especially dense on costa; leaf-blades lanceolate to ovate, 

7-25 X 2-10.5 cm., rounded or subcordate at base. ... 5b. var. flavicans. 

Ovary and fruit glabrous; indument of young branchlets and petioles com- 
paratively sparse, the hairs scattered, 0.5-1.2 mm. long; leaf-blades 
lanceolate, up to 14 * 4.5 cm., the indument usually limited to long hairs 

on costa and in nerve-axils of lower surface .......... 5c. var. subvillosa. 


5a. Acalypha insulana var. insulana 


Acalypha insulana Muell. Arg. in Flora 47: 439. 1864, in DC. Prodr. 15 (2): 
818. 1866; Seem. Fl. Vit. 225. 1867; Pax & Hoffm. in Pflanzenr. 85 [IV. 
147. XVI]: 165. 1924; Croizat in Occ. Pap. Bishop Mus. 18: 70. 1944. 

Acalypha insulana var. stipularis Muell. Arg. in Flora 47: 439. 1864, in 
Linnaea 34: 14, as A. insula var. s. 1865, in DC. Prodr. 15 (2): 818. 1866; 
Seem. Fl. Vit. 225. 1867; Pax & Hoffm. in Pflanzenr. 85 [IV. 147. XVI]: 
166. 1924. 

Acalypha insulana var. pubescens Muell. Arg. in Flora 47: 439. 1864, in 
Linnaea 34: 14, as A. insula var. p. 1865, in DC. Prodr. 15 (2): 818. 1866; 
Seem. Fl. Vit. 225. 1867; Pax & Hoffm. in Pflanzenr. 85 [IV. 147. XVI]: 
166. 1924. 

Acalypha insulana var. villosa Muell. Arg. in DC. Prodr. 155 (Q2)eaoss 1866; 
Seem. Fl. Vit. 225. 1867; Pax & Hoffm. in Pflanzenr. 85 [IV. 147. XVI]: 
166. 1924. Bins 

Acalypha latifolia Muell. Arg. in DC. Prodr. 15 (2): 817. 1866; Seem. Fi. Vit. 
225. 1867; Pax & Hoffm. in Pflanzenr. 85 [IV. 147. XVI]: 167. 1924. 

Acalypha stipularis Engl. in Bot. Jahrb. 7: 462. 1886. 

Ricinocarpus insulanus Kuntze, Rev. Gen. Pl. 2: 618. 1891. 

Ricinocar pus latifolius Kuntze, Rev. Gen. Pl. 2: 618. 1891. 


DISTRIBUTION: The typical variety of A. imsulana, at least as here interpreted 
to include var. pubescens, is accredited to New Guinea as well as to Fiji by Pax 
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& Hoffmann. The limits of the range of neither the species nor the variety can 
at this time be stated, but it seems likely that A. imsulana in its typical form 
occurs throughout the island-groups from Fiji to New Guinea, and perhaps 
farther in each direction. Fortunately for nomenclatural purposes, all the type 
collections involved are Fijian. In our region this variety is characteristic of 
lowland thickets, woods, and dry forests, occurring most commonly near sea-level 
but sometimes up to 600 m. elevation. It is a shrub or rarely a tree, 1-7 m. 
in height, with greenish yellow staminate flowers and with styles that are at 
first white, becoming red. 

Type material of the three varieties here combined under var. imsulana is 
cited below. Two of the specimens involved in this typification are Seemann 392 
and 393, which are composed of material from different plants and are therefore 
always cited “in part.” Cotype collections of the three varieties were originally 
designated as follows: var. stipularis, Harvey, Seemann 392 and 393, both in part; 
var. pubescens, Seemann 393 in part, Milne 169 and 265; var. villosa, Vieillard 52 
in the herbarium of Lenormand [University of Caen, France], U. S. Exploring 
Expedition. The type of A. Jatifolia is an Exploring Expedition specimen; this 
differs from more typical material in its sparser indument and in having its leaf- 
blades obovate-elliptic and obtuse to subacute at base, but its basic characters 
are those of A. insulana. 


Vitt Levu: ‘‘Wainiloa River,” Horne (K); without detailed locality, H. B. R. 
Parham 245a (BM), 397 (BM); Mba: General vicinity of Lautoka, Degener & 
Ordonez 13722 (A, Bish, K, NY, US), Degener 14989 (A, Bish, K, NY, US), 
Greenwood 235A (A): slopes of the escarpment north of Nandarivatu, Smith 
6067 (A, US); Nandronga & Navosa: Singatoka, Greenwood (Coll. ZH. 
Phillips) 775 (K). Ovatau: U.S. Expl. Exped. (COTYPE COLL. of A. insulana var. 
villosa, GH, US 66222), U. S. Expl. Exped. in part (GH, US 66223), Milne 265 
(K cotypeE of A. imsulana var. pubescens); Lovoni Valley, Horne 172 (K); vicin- 
ity of Levuka, Parks 20499 (Bish), Gillespie 4534 (Bish). Kanpavu: Namalata 
Isthmus region, Smith 27 (Bish, GH, K, NY, US), 190 (Bish, GH, K, NY, US); 
hills above Namalata and Ngaloa Bays, Smith 106 (Bish, GH, K, NY, US). 
VaANUA Levu: U.S. Expl. Exped. (GH); Mathuata: Southern base of Math- 
uata Range, north of Natua, Smith 6786 (A, US); Mt. Numbuiloa, east of Lam- 
basa, Smith 6538 (A, US); Thakaundrove: Hills south of Nakula Valley, 
Smith 335 (Bish, K, NY). Taveunt: Vicinity of Waiyevo, Gillespie 4624 (Bish, 
GH, NY); vicinity of Wairiki, Gillespie 4640 (Bish, GH, K). Koro: Eastern 
slope of main ridge, Smith 1001 (Bish, K, NY). Ncau: Milne 169 in part (K 
COTYPE of A. insulana var. pubescens). KAMBARA: Limestone formation: Smith 
1252 (Bish, GH, K, NY, US). Fiji, without definite locality: Harvey (BM, GH, 
K corype of A. imsulana var. stipularis), U. S. Expl. Exped. (type cout. of A. 
latifolia, GH), U. S. Expl. Exped. (US 66224), Seemann 392 in part (BM, GH, 
K corype of A. insulana var. stipularis), 393 in part (BM, GH, K corype of 
A. insulana var. stipularis), 393 in part (BM, GH, K cotype of A. insulana var. 
pubescens), Horne (K), 65 (K). 


Sb. Acalypha insulana var. flavicans Muell. Arg. in DC. Prodr. 15 


(2): 818. 1866; Seem. FI. Vit. 225. 1867; Pax & Hoffm. in Pflanzenr. 
85 [IV. 147. XVI]: 166. 1924. 


DIsTRIBUTION: Known from a few scattered localities in Fiji at low elevation 
(up to 500 m.), occurring as a shrub in thin forest, with pink styles (Smith 6803, 
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the only specimen with data). The type is an Exploring Expedition specimen 
from Ovalau. | 

Vitt Levu: Namosi: Vicinity of Namosi, Gillespie 2830 (Bish). OvaLav: 
U.S. Expl. Exped. (type cott. GH, US 66225); vicinity of Levuka, Gillespie 
4402 (Bish, GH). Vanua Levu: Mathuata: Southern base of Mathuata 
Range, north of Natua, Smith 6803 (A, US). 


The very densely long-pilose upper surfaces of the leaf-blades distinguish 
this taxon from the typical variety, but its value as a discrete entity is open 
to question. 


Sc. Acalypha insulana var. subvillosa (Muell. Arg.) comb. nov. 


Acalypha anisodonta Muell. Arg. in DC. Prodr. 15 (2): 818. 1866; Seem. FI. 
Vit. 226. 1867; Pax & Hoffm. in Pflanzenr. 85 [IV. 147. XVI]: 167. 1924. 
Acalypha anisodonta var. subvillosa Muell. Arg. in DC. Prodr. 15 (2): 819. 
1866; Seem. Fl. Vit. 226. 1867; Pax & Hoffm. in Pflanzenr. 85 [IV. 147. 
XVI]: 167. 1924. 
Ricinocarpus anisodontus Kuntze, Rev. Gen. Pl. 2: 617. 1891. 
DISTRIBUTION: Known with certainty only from Ovalau, Fiji. In proposing 
the species A. anisodonta, Mueller did not designate a type of the binomial, but 
his variety q was var. subvillosa, based on an Exploring Expedition specimen 
from Ovalau. The disposition of the binomial therefore depends upon the placing 
of var. subvillosa. Mueller’s second variety, var. subsericea, appears to me essen- 
tially similar to typical specimens of A. repanda, discussed below. 


Ovatau: U.S. Expl. Exped. (type coLu., GH), Milne 256 (K). 


The variety has the long spreading hairs on the branchlets that are 
typical of A. insulana var. insulana, but they are comparatively scattered, 
while the indument on other parts of the plant, notably the ovary, is very 
sparse or lacking. It seems likely that this taxon represents a hybrid form 
between A. insulana var. insulana and A. repanda. Another specimen 
that may also belong here, although its indument is even more sparse than 
that of the type, is Greenwood 1079 (A, US) (Viti Levu: Mba: Mt. Evans 
Range, alt. about 1050 m.). 


6. Acalypha repanda Muell. Arg. in Flora 47: 439, 1864. 


The entity here recognized as A. repanda differs primarily from A. 
insulana in its much closer and usually sparser indument. While the 
division of this entire population (A. imsulana sensu Croizat in Occ. Pap. 
Bishop Mus. 18: 70. 1944) into two parts may seem arbitrary, there is 
seldom doubt as to the position of material. In A. imsulana, as here defined, 
the hairs of the young branchlets and petioles are conspicuous and spread- 
ing, frequently exceeding 0.5 mm. in length; in 4. repanda, on the 
contrary, the indument of the young branchlets and petioles, if present at 


all, is very close, with often appressed hairs of insignificant length (up to 


0.2 mm.). The pubescence of other parts of the plant (leaf-blades, in- 
florescences, perianth, ovary, etc.) correspondingly tends to be longer and 
denser in A. insulana than in A. repanda. The extremes of this complex 


398 JOURNAL OF THE ARNOLD ARBORETUM [voL. xxxmI 


as to indument, e. g. A. insulana var. flavicans and A. denudata, are so 
diverse that one hesitates to place them in the same species if any other 
expedient can be found. The treatment here proposed, unsatisfactory as 
it is, at least permits the recognition of two major groups of forms. 

Acalypha repanda is essentially as variable in leaf-form and size as A. 
insulana, but it is here rather arbitrarily divided into two varieties, based 
primarily upon leaf-size and degree of pubescence. 

Locat NAME: Kalambuthi is used throughout Fiji for this species. 


KEY TO THE VARIETIES 


Petioles 1-6.5 (-8) cm. long, the blades 9-23 X 3-10 cm. or rarely larger, 
usually with 8-12 pairs of secondaries, the apex up to 20 mm. long; young 
branchlets and sometimes petioles usually puberulent or very closely tomen- 
tellous, the surfaces often obscured by the indument; ovary and young fruits 
often copiously strigose with hairs 0.1-0.4 mm. long (fruits at length sub- 
Blabrate yee sek th les ee er a mae 6a. var. repanda. 

Petioles 0.5-3.5 cm. long, the blades (4-) 5-14 & 1.5-6 cm., with 6-10 pairs of 
secondaries, the apex 5-15 mm. long; young branchlets and petioles ob- 
scurely puberulent or strigose (hairs not obscuring the surfaces), soon 
glabrate; ovary and fruits sparsely strigose-puberulent with hairs 0.1-0.2 mm. 
long. or glabrous: 93704080 eee eee 6b. var. denudata. 


6a. Acalypha repanda var. repanda 


Acalypha repanda Muell. Arg. in Flora 47: 439. 1864, in Linnaea 34: 14. 1865, 
in DC. Prodr. 15 (2): 819. 1866; Seem. Fl. Vit. 226. 1867; Pax & Hoffm. 
in Pflanzenr. 85 [ITV. 147. XVI]: 167. 1924. 

Acalypha insulana var. glabrescens Muell. Arg. in Flora 47: 439. 1864, in 
DC. Prodr. 15 (2): 818. 1866; Seem. Fl. Vit. 226. 1867; Pax & Hoffm. 
in Pflanzenr. 85 [IV. 147. XVI]: 166. 1924. 

Acalypha anisodonta var. subsericea Muell. Arg. in DC. Prodr. 15 (2): 819. 
1866; Seem. Fl. Vit. 226. 1867; Pax & Hoffm. in Pflanzenr. 85 [IV. 147. 
XVI]: 167. 1924. 

Ricinocarpus repandus Kuntze, Rev. Gen. Pl. 2: 618. 1891. 

Acalypha insulana var. stipularis sensu Gibbs in Jour. Linn. Soc. Bot. 39: 169. 
1909, non Muell. Arg. 


DIsTRIBUTION: As here interpreted, the typical variety of A. repanda has a 
range of Samoa to New Guinea, or at least this is the range attributed by Pax 
& Hoffmann to A. imsulana var. glabrescens, which variety as to its nomencla- 
turally typical element is here considered a synonym of A. repanda. In Fiji this 
variety occurs from sea-level up to an elevation of 1150 m., in thickets, woods, 
or various types of forest. The specimens are recorded as shrubs or small trees, 
up to 5 m. in height; the staminate perianth is yellowish green to red, and the 
styles become red. I have noted individuals growing side by side (my nos. 
5132 and 5133) with yellowish and red perianths respectively, although no other 
differences can be detected. 

Type material of the entities here combined, cited below, was originally 
designated as follows: A. repanda, Harvey in herb. Kew; A. insulana var. gla- 
brescens, Seemann 393 in part, Milne, and Wilkes (i. e. U. S. Exploring Expedi- 
tion), all in herb. Kew; A. anisodonta var. subsericea, U. S. Exploring Expedition 
(holotype presumably in De Candolle Herbarium). 
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Virr Levu: Mba: General vicinity of Lautoka, Greenwood 234 (K), 235 
(K), 1092 (A), Degener & Ordonez 13721 (A, Bish, K, NY, US); vicinity of 
Nandarivatu, Gillespie 4371 (A, Bish, US); Nauwanga, Degener 14482 (A, Bish, 
K, NY, US), 14626 (A, Bish, K, NY, US), 14690 (A, Bish, K, NY, US); near 
Navai, Gibbs 787 (GM); Negglaiwana Creek near Nambuyasa, Gillespie 4138 (A, 
Bish); western and southern slopes of Mt. Tomanivi, Smith 5132 (A, US), 
5133 (A, US), 5746 (A, US); vicinity of Tumbenasolo, Smith 4613 (A, US); 
Nandronga & Navosa: H. B. R. Parham 245b (BM); Singatoka River 
at Nandrau, Horne 1001 (K); northern portion of Rairaimatuku Plateau, Smith 
5425 (A, US); Serua: Mbuyombuyo, near Namboutini, Tabualewa 15564 
(A, Bish, K, NY, US); Namosi: Vicinity of Namosi, Gillespie 2517 (Bish) ; 
Naitasiri: Waindina River basin, MacDaniels 1033 (Bish) ; Waindra Creek, 
Tothill 728 (K); 9 miles from Suva, Meebold 17037 (K); Kalambo, Yothill 
735 (K); Nasinu, Tothill 749 (K). Ovatau: U. S. Expl. Exped. (type COLL. 
of A. anisodonta var. subsericea, GH); vicinity of Levuka, Gillespie 4464.5 
(Bish). Kanpavu: Tothill 692 (K); Mt. Mbuke Levu, Smith 211 (Bish, GH, 
K, NY, US). Vanua Levu: Thakaundrove-Mathuata boundary: 
Crest of Korotini Range, Smith 543 (Bish, GH, K, NY, US); Thakaun- 
drove: Southern slope of Korotini Range, Smith 516 (Bish, GH, K, NY, 
US): Savu Savu Bay region, Degener & Ordonez 13953 (A, NY), 14025 (A, 
Bish, K, NY, US). Taveunr: Somosomo, U. S. Expl. Exped. (CoTYPE COLL. of 
A. insulana var. glabrescens, GH). Natrat: Milne 179 (K corype of A. insulana 
var. glabrescens), 182 (K corype of A. insulana var. glabrescens). NcAu: Milne 
169 in part (K). Matuxu: Milne 129 (K cotyre of A. insulana var. glabre- 
scens). Fiji, without definite locality: Harvey (BM, GH, K tyre of A. repanda), 
Milne 46 (K), 417 (K cotype of A. insulana var. glabrescens), Seemann 393 


in part (BM, K corvyee of A. insulana var. glabrescens), Horne (GH), 90a (K), 


145 (K), 331 (K), Yeoward 12 (K), Gillespie 2529 (A, Bish). 


Type material of the three entities here combined under A. repanda var. 
repanda does not seem significantly to differ. The indument on the 
branchlets and petioles of A. insulana var. glabrescens is perhaps slightly 
the densest and most persistent, but the hairs composing it are minute as 
contrasted with those of A. insulana. Type collections of A. repanda and 
A. anisodonta var. subsericea, scarcely distinguishable from one another, 
have in contrast a fugacious indument, long petioles, and lanceolate leaf- 
blades that are rounded or subcordate at base. 

Some of the upland specimens cited above, from the interiors of the large 
islands, differ from typical lowland A. vepanda in their more robust 
branchlets, somewhat shorter petioles, and thicker leaf-blades with more 
obvious marginal crenations and a tendency toward being acute at base. 
However, no basic characters seem to separate these from typical material, 
all the mentioned characters being highly variable. 


6b. Acalypha repanda var. denudata (Muell. Arg.) comb. nov. 


Acalypha denudata Muell. Arg. in DC. Prodr. 15 (2): 819. 1866; Seem. FI. 
Vit. 226. 1867; Pax & Hoffm. in Pflanzenr. 85 [IV. 147. XVI]: 167. 1924. 
Acalypha laevifolia Muell. Arg. in DC. Prodr. 15 (2): 853. 1866; Seem. FI. 
Vit. 226. 1867; Pax & Hoffm. in Pflanzenr. 85 [IV. 147. XVI]: 112. 1924. 
Ricinocarpus denudatus Kuntze, Rev. Gen. Pl. 2: 617. 1891. 
Ricinocarpus laevifolius Kuntze, Rev. Gen. Pl. 2: 618. 1891. 
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Acalypha insulana var. glabrescens sensu Gibbs in Jour. Linn. Soc. Bot. 39: 
169. 1909, non Muell. Arg. 

Acalypha repanda sensu Gibbs in Jour. Linn. Soc. Bot. 39: 170. 1909, non 
Muell. Arg. 


DistTRIBUTION: The smaller-leaved and earlier glabrate variety of A. repanda, 
here designated as var. denudata, has been recorded (as the two species con- 
cerned in the synonymy) only from Fiji. It occurs on several of the islands at 
elevations up to 1120 m., on open hillsides or in woods or various types of forest. 
The specimens were taken from compact or slender shrubs or trees 1-5 m. high, 
the staminate perianth being greenish white to pale yellow or pink-tinged and 
the styles pale pink to red. This variety is characteristic of the comparatively 
dry hills of Mathuata Province, and it also occurs freely in the uplands of 
Viti Levu. 

Two species are concerned in the synonymy listed above, each without varieties 
and each typified by a single Exploring Expedition collection. Although Mueller 
did not mention localities for these collections, data on the available duplicates 
show that they both came from Vanua Levu. 


Vitt Levu: Graeffe 30 (BM); Mba: Mt. Evans Range, Greenwood 1242 
(US); Korovou, east of Tavua, Degener 14955 (A, Bish, K, NY, US); slopes 
of the escarpment north of Nandarivatu, Gibbs 709 (BM), Tothill 733 (K), 
Smith 6036 (A, US); vicinity of Nandarivatu, Gibbs 589 bis (BM), 590 (BM, 
K), 656 (K), Parks 20558 (Bish), Gillespie 3715 (Bish, GH, NY), Tothill 746 
(K), Degener & Ordonez 15541 (A, Bish, K, NY, US), Vaughan 3385 (BM); 
slopes and summit of Mt. Nanggaranambuluta [Lomalangi], Gillespie 3395 
(Bish), 4339 (Bish, GH, K, NY), Degener & Ordonez 15546 (A, Bish, K, NY, 
US), Smith 5679 (A, US), 6314 (A, US); ridge between Mt. Nanggaranambuluta 
and Mt. Namama, Smith 5005 (A, US); Serua: Navua River at Namata 
Rapids, Gillespie 2949 (Bish); Namosi: Mt. Naitarandamu, Gillespie 3365 
(Bish); Nanggarawai village on Wainikoroluva River, Gillespie 3224 (Bish, 
GH); vicinity of Namosi, Gillespie 2839 (A, Bish, GH), 2868 (A, Bish); be- 
tween Namuamua and Namosi, Gillespie 2955 (Bish, GH), 3057 (Bish, GH, K, 
US); Rewa: Vicinity of Suva, Meebold 17066 (Bish). Ovatau: Vicinity of 
Levuka, Parks 20488 (Bish), 20490 (Bish). WaKAya (?): Milne 324 (K). 
VANUA Levu: U.S. Expl. Exped. (TYPE COL. of A. laevifolia, GH, US 1944715); 
Mathuata: U. S. Expl. Exped. (tvPE coLt. of A. denudata, GH, US 
1944714); Seanggangga Plateau, vicinity of Natua, Smith 6751 (A, US); slopes 
and summit of Mt. Numbuiloa, east of Lambasa, Smith 6371 (A, US), 6528 
(A, US), 6544 (A, US), 6547 (A, US). 


The two concepts which are here combined as a variety of A. repanda 
are separable from one another only in matters of minute degree; A. 
denudata is characteristically (as occurring in Mathuata) entirely glabrous 
as to its inflorescence-rachis, perianth, and ovary, whereas A. laevifolia 
usually has these parts strigose or faintly puberulent. In some cases it is 
difficult to separate the cited specimens from var. repanda, but in general 


* ae f 
the two varieties I propose to retain under A. repanda are reasonably 
recognizable. 


7. Acalypha amplexicaulis sp. nov. 


Frutex monoicus ad 2 m. altus partibus juvenilibus et interdum bracteis 
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? parce pilosis exceptis ubique glaber, stipulis lanceolatis 4—5 mm. longis 
caducis, ramulis gracilibus teretibus pallide brunneis; foliis valde amplexi- 
caulibus, petiolis leviter canaliculatis 1-4 mm. longis, laminis chartaceis 
in sicco supra viridibus subtus nervis subrubris, lanceolatis, 7-15 cm. 
longis, 2-4 cm. latis, basi sinu ad 1.5 cm. profunde cordatis et auriculatis, 
ad apicem acutum vel calloso-mucronulatum gradatim angustatis, margine 
crenulatis (crenationibus 1 vel 2 per centimetrum saepe incrassatis) , 
pinnatinerviis, costa supra elevata subtus prominente, nervis secundariis 
utrinsecus 8-12 utrinque elevatis, 3-5 paribus infimis e basi laminae 
radiatis, aliis patentibus curvatis, rete venularum supra plano vel immerso 
subtus prominulo; inflorescentiis unisexualibus axillaribus solitariis gracili- 
bus, superne @, inferne ¢ ; inflorescentiis 3 sub anthesi 7-13 cm. longis, 
pedunculo ad 4 cm. longo, rhachi inferne bracteas @ steriles 1 vel 2 
interdum gerente, bracteis ¢ deltoideis subacutis 2-3 mm. longis, inter- 
nodiis sub anthesi 3—5 mm. longis, floribus ad 10 in fasciculis aggregatis sed 
mox caducis, pedicellis gracilibus circiter 0.5 mm. longis; perianthii lobis 
deltoideis ad 0.8 mm. longis, staminibus 8, filamentis et antherae loculis 
pendulis circiter 0.3 mm. longis; inflorescentiis 9 quam 4  paullo 
brevioribus longe pedunculatis, internodiis spicarum longis, bracteis 
reniformibus 4-6 mm. latis interdum distaliter parce pilosis (pilis ad 0.4 
mm. longis) plerumque glabris glandulas stipitatas numerosas margine vel 
intus marginem versus saepe gerentibus, 7—11-denticulatis, dentibus 
subacutis apice rubro-callosis; sepalis 3 deltoideis acutis 0.7-0.8 mm. 
longis, ovario glabro, stylis ad 5 mm. longis pinnatim 8—10-lacinulatis. 

Vitrt Levu: Mba: Northern portion of Mt. Evans Range, between Mt. 
Vatuyanitu and Mt. Natondra, alt. 700-900 m., May 9, 1947, Smith 4300 (A 
TYPE, US) (timbothe; shrub 2 m. high, in crest thickets). 


The new species is unique in our region for its deeply cordate and 
amplexicaul subsessile leaves, and it is further characterized by its 
strikingly glabrous habit. In Pax & Hoffmann’s key it seems closest to A. 
denudata (here treated as A. repanda var. denudata), which is perhaps its 
closest relative, but the distinguishing foliar characters of A. amplexicaulis 


are very pronounced. 
ENDOSPERMUM Benth. 


Endospermum robbieanum A. C. Sm. in Bishop Mus. Bull. 141: 82. 
fig. 42. 1936. 


Vanua Levu: Mathuata: Seanggangga Plateau, in drainage of Korovuli 
River, vicinity of Natua, alt. 100-200 m., Smith 6716 (A, US) (freely branched 
tree 10 m. high, in patches of forest in open rolling country). 


The second known collection of the species, obtained not far from the 


type locality (Wainunu River region near south coast of Vanua Levu), 


agrees excellently in foliage with the type; its leaf-blades are inclined to be 
rounded or even faintly subcordate at base. Number 6716 bears staminate 


inflorescences, which are here described: 
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Staminate inflorescences axillary toward apices of branchlets, paniculate, 
at anthesis 6-8 cm. long, the peduncle 1—1.5 cm. long, the lowermost lateral 
branches about 1.5 cm. long; indument of peduncle, rachis, and branches 
copious, fulvous, the hairs many-branched from base, 0.2-0.4 mm. long; 
bracts broadly deltoid, obtuse, the largest about 2.5 X 4 mm., the ultimate 
bracteoles about 1 mm. long; flowers subsessile in glomerules of 2—4 or 
solitary in axils of bracteoles; calyx submembranaceous, cupuliform, at 
anthesis 22.5 mm. long and slightly broader, subentire at apex, copiously 
and minutely tomentellous without, glabrous within; disk carnose, 
irregularly angled; stamens 13-17, adnate to column usually in 2 series, 
exserted at anthesis, the filaments minute, the anthers 0.7-1 mm. in 
diameter. 


DEPARTMENT OF BOTANY, 
U. S. Nationa, Museum, 
SMITHSONIAN INSTITUTION. 
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THE ARNOLD ARBORETUM DURING THE FISCAL YEAR 
ENDED JUNE 30, 1952 


Horticulture. — As a result of the trip that the horticulturist made to 
Europe last spring, nearly 500 species and varieties of woody plants have 
been received from various places visited by him. Some of these are new 
to horticulture in North America, others are new to the collections of the 
Arnold Arboretum, and some, not new, have disappeared from our col- 
lections at some previous time. One of the interesting shipments was of 32 
varieties of Ribes, Philadelphus, Deutzia and Weigela from the Proeftuin 
te Boskoop in Boskoop, Holland. These clones represent what the Dutch 
have finally agreed on as the true named clone for these varieties. They will 
be grown here and checked with what we have to see if they agree. 

During the spring approximately 255 species and varieties have been 
added to living collections at the Arboretum. This includes a spring plant- 
ing list of 384 plants. Also a substantial beginning has been made towards 
the replanting of Peter’s Hill, of about 55 different varieties of crab apples 
which were planted there this spring as the forerunner to making this an 
enlarged crab apple planting, 17 of them Dr. Sax’s new hybrids. 

A three-hundred foot wisteria arbor was erected from white cedar wood 
this last winter, adjacent to the shrub collection and along the Arborway 
wall. This was made necessary by the increased land requirements of the 
Bussey Institution, on whose land the wisteria arbor was formerly located. 

The collections of the Arboretum are now recorded on 106 maps. Of 
these 40 were rechecked last year and 18 were redrawn. Approximately 
900 display labels were made and 600 machine labels were made. 

Over 1,000 black and white photographs were taken, developed and 
enlarged to prints 5” * 7”. This includes about 800 taken by the horti- 
culturist while in Europe. The remainder were taken by Mr. Howard, who 
also was responsible for the developing and printing of the entire lot. He 
also made several hundred post cards, pictures of valued specimens here in 
the Arboretum. About 300 color pictures were taken by Mr. Howard and 
about 800 by the horticulturist in Europe, all of which have increased 
our files materially. : 

Two display cases have been made and equipped with fluorescent light- 
ing to show large Echtachrome transparencies of interesting Arboretum 
scenes. All the pictures for these cases were taken by Mr. Howard. Each 
case has 20-25 large color pictures and it is hoped two more cases will be 
made in order to illustrate the four seasons in the Arnold Arboretum. Such 
a display is ideal for showing “out of season”’ visitors some of the beauties 
of the Arboretum when the plants are at their best. ; 

During the fiscal year 328 shipments of plant materials, including 982 
species and varieties, have been sent to cooperating institutions or indi- 
viduals in sixteen countries. The Arboretum received 1194 species and 
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varieties. Most of these were obtained from England and Holland as the 
result of Dr. Wyman’s trip to Europe last year. Many were also received 
as seeds from Argentina and Japan. A total of 12,857 plants were success- 
fully propagated; 153 by air layering, 9,906 by cuttings, and 2,447 by 
grafting or budding. Well over 600 different numbers or pans of seed were 
sown, 

The regular number of bulletins have been published. The one on air 
layering has created wide interest. A résumé of this work was also pub- 
lished in the Journal of the Royal Horticultural Society. “Trees for Ameri- 
can Gardens,” written by the horticulturist, was published by Macmillan 
and Company of New York in November 1951. 

Mr. Richard. Fillmore left the Arboretum for a more lucrative position 
in commercial work, and was succeeded by Mr. Lewis Lipp as chief propa- 
gator. One of Mr. Lipp’s first steps was to invite members of the Federated 
Garden Clubs to assist in the propagation work and to learn more about 
the various methods of propagation. The response was gratifying, and the 
program is off to a good start. 

Case Estates at Weston.—A small tree demonstration plot was 
started last year and now contains 60 different kinds of small trees. The 
object is to display here in this one area some of the better small trees 
including both those which are generally known and unknown, so they 
can be compared closely for growth and habit one with the other. This 
has great educational value for street tree superintendents as well as those 
interested in planting the home grounds. In the Ground Cover Demonstra- 
tion Plot we now have growing 125 different kinds of ground covers. 

The two saran cloth houses again proved their worth during the dry 
summer of 1951. Plants grown in these, and hardened off properly in the 
early fall, seem to do far better than plants grown in the open nursery 
where water is difficult to obtain. It is in one of these cloth houses that 
we have the 239 plants which are being grown under Post Entry Quaran- 
tine regulations with the permit from the U.S.D.A. Also in the same house 
are the majority of plants, cuttings and grafts which have been obtained 
from Europe this past winter. 

Much of the seed germination work of the Arboretum is being done this 
year — as last — at Weston. Included in the plants being tried this year 
are seeds collected from certain specific places in northern Honshu, Japan 
and also from the higher altitudes and colder, drier spots of Argentina. — 
Some of these undoubtedly will not yield anything new or hardier, but, 
because they have been specifically collected in certain areas, some packets 
may yield plants of increased hardiness, and if this is the case it will 
make the entire project very worth while. 

A young orchard of 38 Malus sikkimensis has been set out this year 
for the purpose of growing seeds of this rare crab apple to be used in the 
production of dwarfing understocks for commercial apple growers. Once 
the stock is widely distributed in this country, this group of trees will un- 
doubtedly be discarded. 


Approximately 82 clones of the Glenn Dale Hybrid azaleas were growing 
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in the saran cloth houses last summer, as a test for hardiness. Because of 
premature cold spells prior to November 1, 1951, all clones but about a 
dozen were actually killed, thus proving that these plants, on the whole, 
are not hardy here in New England. 

Experimental Horticulture. — The production of polyploid plants 
often results in larger flowers and more sturdy growth. Dr. Sax has found 
that when the artificially induced tetraploids are crossed with diploids, the 
resulting triploids are often even larger and more vigorous than the tetra- 
ploids. A new giant triploid Forsythia has been propagated for distribu- 
tion, and has been named the “Farrand Forsythia” in honor of our con- 
sulting landscape gardener, Mrs. Beatrix Farrand. 

Transgressive segregation in the second generation progeny of a Lonicera 
species hybrid has produced a promising compact low-growing bush honey- 
suckle. More hybrids have been obtained by crossing Malus Sargenti with 
other ornamental apple species. Most of these resemble the Sargent Crab 
in growth habit, but are more vigorous with larger flowers. 

The use of tree lilac rootstocks as rootstocks for Syringa vulgaris seems 
to be successful in producing a tree form of the common lilac. Dwarfing 
rootstocks to produce small ornamental trees are being developed for 
apples, hawthorns, peaches and plums. 

Comparative Morphology. —In the Herbarium of the Arnold Ar- 
boretum, there are collections of many strange and aberrant genera from 
Northern Australia, New Guinea, and adjacent areas northward into China 
and Japan. Professor Bailey’s investigations of a succession of these genera 
in collaboration with Dr. A. C. Smith and others indicate that they are 
relics of an ancient, diversified, woody, dicotyledonous flora. A majority 
of them are characterized by their retention of relatively primitive internal 
structures. Intensive investigations of adequate collections of them promise 
to throw a flood of new light upon the morphological characteristics of 
ancestral dicotyledons and in time upon the great mystery of the origin 
of the flowering plants or angiosperms. During the year, Professor Bailey 
has made comprehensive studies of Calyptosepalum from Sumatra, Nou- 
huysia and Idenburgia from New Guinea and a new relic tree collected 
by Dr. Smith in Fiji. Noukuysia and Idenburgia prove to be congeneric 
and Dr. Smith’s plant appears to be closely related to Calyptosepalum 
which clearly does not belong in the Santalaceae. Ing. Domingo Cozzo, 
a Guggenheim Fellow from Argentina, is spending a year in residence in 
order to work with material in the slide and wood collections. Mr. Chi 
Ling Chen, a candidate for the doctorate, has initiated a comprehensive 
investigation of accumulated collections of the Sapotaceae. Professor Rhoda 
Garrison of Wellesley College is devoting a year to investigation of the 
structure and development of buds in Magnolia, Liriodendron, Akebia and 
Pterocarya. ‘ 

The Herbarium. — During the year 6,274 specimens were mounted 
and inserted into the herbarium, making a total of 664,989 sheets. In- 
coming specimens totalled 16,236, over half of which (8,919) were received 
on the basis of exchange. Nearly 5,000 specimens were obtained by pur- 
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chase or subsidy, and close to 2,500 were recorded as gifts. Of the total 
number, 6,797 specimens were Asiatic in origin, 5,906 came from the 
Pacific Islands and Australia, 1,020 represented European species, 563 were 
African, and only 1,850 originated in North America. The larger and 
more interesting incoming exchanges included 2,994 Malaysian specimens 
from the British Museum, London, 1,714 Indonesian specimens from the 
Herbarium Bogoriense, Bogor (Java), and 944 Soviet specimens from the 
V. L. Komarov Botanical Institute of the Academy of Sciences, U. S. S. R., 
at Leningrad. By purchase 1,287 Japanese specimens were obtained from 
Prof. H. Hara of Tokyo. 

Outgoing specimens numbered 41,177, sent mostly as exchange to twenty- 
eight institutions. Of these, 5,306 specimens were sent to eleven American 
institutions and over 30,000 specimens to seventeen foreign institutions. 
Also, 5,257 mounted specimens were transferred to the Gray Herbarium. 
Herbarium sheets totalling 3,756 specimens were loaned by the Arboretum 
to workers at twenty-three institutions. Of these, twenty-six loans com- 
prising 3,531 specimens were sent to sixteen American institutions, while 
twelve loans totalling 225 specimens were sent to seven foreign institutions. 
The thirty-four incoming loans from fifteen institutions for study by our 
staff members totalled 3,245 specimens. Of these, twenty-three loans total- 
ling 2,882 specimens came from nine American institutions, and eleven 
loans totalling 363 specimens from six foreign institutions. 

A grant of $5,000 from the Guggenheim Foundation enabled Dr. Merrill 
to spend six months working in Europe. Most of his time was spent at the 
British Museum, where he selected for the Arboretum a large number of 
available duplicates of the Carr New Guinea collection. He also visited 
the herbaria at Kew, Edinburgh, Leiden, and Brussels, obtaining critical 
notes on 1800 types. At Brussels he studied various authentic Roxburgh 
specimens in the hitherto little-known collection of that author preserved 
in the Martius herbarium. About fifty per cent of the approximately 1,350 
specimens turned out to be isotypes. Also during the year he completed 
his manuscript, “William Jack’s Genera and Species of Malaysian Plants.” 
Prof. Johnston continued his work in the Asiatic Boraginaceae, completing 
his study of Lithospermum and its related genera. The pollen of the 
family was intensively studied and showed new and interesting characters 
which could be used in delimiting species. The last part of the year was 
spent working in the British herbaria. Dr. Kobuski continued his work 
on the Asiatic Theaceae and initiated work on Adinandra for the Flora 
Malesiana. Dr. Perry pursued her studies of the Papuasian flora, complet- 
ing work on Elatostema and beginning the study of the Euphorbiaceae. 
Dr. Hu contributed two ‘Notes on the Flora of China,” and continued 
her study of the genus Philadelphus. 

The Library. — The library now has 48,098 bound volumes on its 
shelves, this represents an increase of 370 volumes; some were gifts, others 
were purchased or received in exchange for our publications. There were 
197 pamphlets catalogued and filed; these were all gifts of the authors. 
Our pamphlet collection now numbers 15,064. Four-hundred-twenty cata- 
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logue cards were prepared, typed and filed in the main catalogue and 2,023 
cards were added to the Gray Herbarium species cards. 

Many inquiries of a bibliographical or biographical nature were answered 
as were many requests for photostats, microfilms and photo prints. About 
1100 photographs were added to the collection, these mainly photographs 
of plants growing in the Arboretum, but many were taken by our Horti- 
culturist on his European travels. 

Four-hundred-ninety-seven books were loaned to or borrowed from 
other libraries. 


Bibliography of the Published Writings of the Staff and Students 
July 1, 1951 — June 30, 1952 


BaILey, I. W. Biological processes in the formation of wood. Science 115: 
255-259. 1952. 

Cooperation versus isolation in botanical research. Biologia 2: 126-133. 

1951. 

The use and the abuse of anatomical data in the study of phylogeny 
and classification. Phytomorphology 1: 67-69. 1951. 

FILLMorE, RicHARD H. Chinese air layerage. Horticulture 29: 297. 1951. 

Making summer-wood cuttings. Horticulture 29: 251, 264. 1951. 

Review of woody plant propagation. Am. Nurseryman 94(11): 7-8, 65, 

66. 94(12): 10, 11, 42, 43, 55. 1951. 

The vegetative propagation of Viburnums. Arboretum Bull. 14: 17-18, 
Zee lO Sas 

Gowpa, Marr. The genus Pittosporum in the Sino-Indian region. Jour. Arnold 
Arb. 32: 263-301, 303-343. 1951. 

Hu, Suru-y1nc. Notes on the flora of China, I. Jour. Arnold Arb. 32: 390-402. 
pl. 7, 1951, 11-33: 166-176. pl. 7, 2. 1952. 

JouHNsToN, Ivan M. Studies in the Boraginaceae, XXI. Sino-Indian species of 
Onosma. Jour. Arnold Arb. 32: 201-225, 344-368. 1951. 

Studies in the Boraginaceae, XXII. Noteworthy species, chiefly Asian 
and South American. Jour. Arnold Arb. 33: 62-78. 1952. 

Kosusk1, CLARENCE E. Studies in the Theaceae, XXIII. The genus Pelliciera. 
Jour. Arnold Arb. 32: 256-262. 1951. 

Studies in the Theaceae, XXIV. The genus Sladenia. Jour. Arnold Arb. 


32: 403-408. pl. 1. 1951. 
Studies in the Theaceae, XXV. The genus Anneslea. Jour. Arnold Arb. 


33: 79-90. 1952. 

Studies in the Theaceae, XXVI. The genus Visnea. Jour. Arnold Arb. 

33: 188-191. 1952. 

Theaceae. Jn: Smith, A. C. Studies of Pacific Island plants, XI. Further 
notes on Fijian flowering plants. Jour. Arnold Arb. 33: 97-98. 1952. 

Merritt, E. D. Notes on Xanthostemon F. Mueller and K jellbergiodendron 
Burret. Jour. Arnold Arb. 33: 150-165. 1952. 

On the identity of the genus Baranda Llanos. Jour. Arnold Arb. 32: 

409-411. 1951. me 

Readjustment in the nomenclature of Philippine Eugenia species. 


Philippine Jour. Sci. 79: 351-430. 1950. 
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Merritt, E. D. & STEENIs, C. G. G. J. vaAN. Reductions of two Malaysian genera 
of Euphorbiaceae. Webbia 8: 405-406. 1952. 

Perry, Lity M. Plantae Papuanae Archboldianae, XX. Jour. Arnold Arb, 32: 
369-389. 1951. 

Sax, Kary. The Arnold Arboretum during the fiscal year ended June 30, 1951. 
Jour. Arnold Arb. 32: 412-416. 1951. 

Photosynthetic energy via agriculture. Proc. Am. Acad. Arts & Sci. 79: 

205-211. 1951. 

Population problems in world development. Jn: Social progress through 

technology 4-6. 1951. 

& Lurppotp, Henry. The effect of fractional X-ray dosage on the | 
frequency of chromosome aberrations. Heredity 6: 127-131. 1952. 

SCHWARTEN, LAZELLA. Index to American botanical literature. Bull. Torrey Bot. 
Club 78: 353-362; 431-439; 472-483. 1951. 79: 96-106; 195-203; 
273-283. 1952. 

translator. Introduction of Chinese ligneous plants into America. 
Arboretum Bull. 14(4): 15, 16, 30. 1951. 

VERDOORN, Frans. Foreword to reprint of C. Darwin’s Journal of Researches 
(1839). Pallas 2: #. 1952. 

From empirism to applied science in pharmaco-botany, with some remarks 

on the need for institutions for certain branches of the history of science. 

Am. Jour. Pharm. Educ. 15: 338-348. 1951. 

L’arboretum moderne. Nat. Canad. 89: 189-197. 1952. 

On the need for international visitors’ research stations in certain areas 

of the tropics. Chron. Bot. 12: 226-230. 1951. 

Problemen der botanische geschiedschrijving. Vakbl. voor Biologen 31: 
201-209. 1951. 

Wyman, Donatp. Air layering with polythene film. Arnoldia 11: 49-62. pl. 13, 


ne Alea 

Air layering with polythene film. Jour. Royal Hort. Soc. 75: 135-140. 
f. 65, 66. 1952. 

The Arnold Arboretum. Jour. Royal Hort. Soc. 76: 225-230. f. 107-117. 
1951. 

The Dove-tree—an unusual flowering tree. Plants & Gardens 7: 107. 
1951. 


Elms grown in America. Arnoldia 11: 79-93. pl, 18-21. 1951. 

Five interesting trees. Arnoldia 11: 71-74. pl. 16. 1951. 

The flower colors of one hundred hardy Azaleas. Arnoldia 12: 41-44. 
1952. 

For your garden; ornamental trees and shrubs. House & Garden 100: 
204, 206, 208. 1951. 

Forty-five of the best trees for Massachusetts gardens. Arnoldia 12: 
1-20; pl. 1-61 952: 

Ground covers. Popular Gardening 3(6): 32-33; 62-63. 1952. 
Layering plants in Holland. Am. Nurseryman 95(10): 7, 57. 1952. 
Make bare spots beauty spots with ground covers. Popular Gardening 
3(6): 32, 33, 62, 63: 1952. 

Metasequoia brought up to date. Plants & Gardens 7: 265-267. 1951. 
National Parks of Western North America. Trans. Worcester County 
Hort. Soc. 1951: 49-53. 1951, 

Plant trees and shrubs for sequence of bloom. Flower Grower 38: 36, 
Si, Of, Woe 
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Wyman, Donatp. Pruning. Plants & Gardens 7: 106. 1951. 

Simple key to the pines. Arnoldia 11: 63-70. pl. 15. 1951, 
Smaller street trees needed. Trees 11(6): 6, 7, 16. 1951. 
Spring comes to the Arnold Arboretum. Arnoldia 12: 45—46. pl. 12. 1952. 
Trees for American gardens. New York, Macmillan Co., 1951. 
1-376p. illus. 


Woody plants used in colonial Williamsburg. Arnoldia 11: (O=/ Se plael ip 
1951, 
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Director. 
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Staff of the Arnold Arboretum 
1951-1952 
Kart Sax, S.D., Professor of Botany and Director. 


Ivan Murray JOHNSTON, Ph.D., Associate Professor of Botany and Asso- 
ciate Director. Supervisor of the Library and Herbarium. 


JosepH Horace Fautt, Ph.D., Professor of Forest Pathology, Emeritus. 


ELMER Drew MeErrILL, S.D., LL.D., Arnold Professor of Botany, Emeri- 
tus. 


TIrvING WIDMER BalLey, S.D., Professor of Plant Anatomy. 
RoceR GipBs CoGGESHALL, Assistant Propagator. 

BEATRIX FARRAND, L.H.D., Consulting Landscape Gardener. 
RricHARD Harotp FitiMoreE, M.S., Propagator (Resigned). 
ALFRED JAMES ForDHAM, Assistant Superintendent. 
CoNSTANCE MANSFIELD GILMAN, Business Secretary. 
HEMAN ARTHUR Howakrp, Assistant Horticulturist. 
SHIU-YING Hu, Ph.D., Assistant in the Herbarium. 
CLARENCE EMMEREN KopsuskI, Ph.D., Curator of the Herbarium. 
Lewis FREDERICK Lipp, Propagator. 

SusAN DeLAno McKeE vey, A. B., Research Associate. 

Liry May Perry, Ph.D., Botanist. 

LAZELLA SCHWARTEN, Librarian. 

FRANS VERDOORN, Ph.D., Research Associate. 

Rosert Gerow Wittiams, B.S., Superintendent. 


DonaLp Wyman, Ph.D., Horticulturist. 
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INDEX 
Aberrant Silver Maples, 296 Actinidia arguta rufa, 34 
Abor spiculorum, 224 —— X chinensis, 61 
Acacia gigantea, 214 — arisanensis, 16 
— graveolens, 214 — asymmetrica, 39 
Acalypha, 390 — callosa, 4, 45, 46, 47 
—amplexicaulis, 391, 400 ——callosa, 46 
—anisodonta, 397 ——coriacea, 38 
— — subsericea, 398 —w—formosana, 48 
—— subvillosa, 397 —— henryi, 47 
— boehmerioides, 390, 392 — w— indochinensis, 48 
—circinata, 394 —— pilosula, 40 
—consimilis, 392 —— pubescens, 49 
— denudata, 398, 399 — — rufa, 34 
— grandis, 390, 392 — — sabiaefolia, 44 
—— genuina, 392 ——trichogyna, 43 
— hispida, 392 —championi, 50 
—insulana, 390, 394, 395 —— mollis, 52 
— — flavicans, 394, 396 — chartacea, 29 
—— glabrescens, 394, 398, 400 — chinensis, 54, 55, 56 
—— insulana, 395 —w— chinensis, 55 
—— pubescens, 394, 395 —— setosa, 56 
—— stipularis, 394, 395, 398 — cordifolia, 34 
—— subvillosa, 397 — coriacea, 38 
— — villosa, 394, 395 —curvidens, 47 
— laevifolia, 391, 399 — davidii, 52 
— latifolia, 395 — dielsii, 37 
— repanda, 394, 397, 398, 400 —eriantha, 52 
——  denudata, 399 — fairchildii, 61 
——repanda, 398 — formosana, 48 
—rivularis, 390, 394 — fortunatii, 37 
— stipularis, 395 — fulvicoma, 56, 57 
— tricolor, 393 — — fulvicoma, 57 
— wilkesiana, 390, 393 == hirsuta, 58 
——circinata, 393, 394 —— pachyphylla, 57 


——wilkesiana, 393 — gagnepainii, 19 
Acer saccharinum, 296 — giraldii, 32 
Acranthera, 240 —glabra, 44 
— tomentosa, 240 —glaucophylla, 37 
Acrotrema, 214 — gnaphalocarpa, 51 
—costatum, 214 —hemsleyana, 14 
Actinidia, A Taxonomic Review of the — henryi, 12 

Genus, 1 ——henryi, 12 
Actinidia, 4 —— polyodonta, 13 
— sect. Leiocarpae, 5 —holotricha, 11 
—sect. Maculatae, 5 — hypoleuca, 28 ; 
—sect. Stellatae, 5 — indochinensis, 48, 52 

- —sect. Strigosae, 5 — japonica, 28 


—arguta, 31, 32 — kengiana, 14 
—— arguta, 32 — kiusiana, 59 


—— cordifolia, 34 —kolomikta, 17, 18, 19 
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Actinidia kolomikta gagnepainii, 19 


—— kolmikta, 18 
—kwangsiensis, 26 
—lanata, 52 

— lanceolata, 58 

— latifolia, 49, 50 
— — indochinensis, 52 
——-— latifolia, 50 
—— mollis, 52 

— lecomtei, 22 
—lengicauda, 60 

— maloides, 25 

— megalocarpa, 32 
—melanandra, 22, 27, 28 
—— latifolia, 29 
—melliana, 9 

— miquelii, 51 
—pachyphylla, 57 
— petelotii, 11 
—pilosula, 40 
—platyphylla, 34 

— polygama, 20, 21, 23 
—-—lecomtei, 22 
—— polygama, 21 
— pubescens, 49 

— purpurea, 29 
—rankanensis, 16 
—remoganensis, 16 
—rubricaulis, 24, 35 
—  rubus, 9 

— rudis, 8 

— rufa, 34 

—— arguta, 29, 32 
—— cordifolia, 34 
— — dulcissima, 34 
—-— parvifolia, 27 
——typica, 29, 34 
—sabiaefolia, 44 

— strigosa, 13 

— subglaucifolia, 14 
—tetramera, 24 
—trichogyna, 43 
—valvata, 23 
—venosa, 41, 47 
—-— pubescens, 42 
—volubilis, 22 
Actinodaphne rumphii, 224 
Adinandra, 214 
—dumosa, 214 

— sylvestris, 214 
Aeschynanthus, 214 
—radicans, 214 

— volubilis, 214 
Aglaia odorata, 214 
Aglaonema nitidum, 218 
— oblongifolium, 218 


Aipyanthus echioides, 336 
Allomorphia, 174 
—caudata, 176 
—exigua, 233 
—magnifica, 233 
—urophylla, 166 
Alpinia capitellata, 214 
—elatior, 214 
—longiscapa, 216 

— magnifica, 215 

— speciosa, 215 

Alsodeia lanceolata, 240 
Alsodeiopsis, 255, 265 
—Schumannii, 266 

— Staudtii, 266 

—— Welwitschii, 266 

— Zenkeri, 266 

Alyxia amoena, 115 

— linearifolia, 114 
Amentotaxus, The Genus, 192 
Amentotaxus, 193 
—argotaenia, 194, 195, 196, 197 
— cathayensis, 195 

— formosana, 196 

— yunnanensis, 197 
Amomum, biflorum, 216 
—magnificum, 215 
Ampelocissus korthalsii, 250 
— racemifera, 250 
—thyrsiflora, 250 
Anchusa asperrima, 325 
— canescens, 340 

— echioides, 336 

— hirta, 339 

— hispidissima, 325 

— mexicana, 361 
—polygama, 325 
-—tuberosa, 352 

— virginiana, 340 
Anerincleistus, 174 
—caudatus, 176 
Anisomallon, 255, 263 
—clusiaefolium, 263 
Anisophylla disticha, 226 
— trapezoidalis, 226 


Anneslea, The Genus. Studies in the 


Theaceae, XXV, 79 
Anneslea, 81 
— alpina, 87 
— crassipes, 85 
—w— obovata, 85 
—donnaiensis, 89 
— fragrans, 81 
—— alpina, 87 
——crassipes, 85 
—-— hainanensis, 86 
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Anneslea fragrans lanceolata, 85 
—-—monticola, 85 

— — ternstroemioides, 87 
—w—typica, 82 

— lanceolata, 86 

—monticola, 85 

— steenisii, 88 

— ternstroemioides, 87 
Annesleya, 81 


| Anonymos caroliniense, 339 


| Anplectrum, 234, 235 


— divaricatum, 233 


| —glaucum, 233 
| —rostratum, 235 


—viminale, 234 


| Antidesma, 216, 367 


—elassophyllum, 371 


| —frutescens, 216 
| —ghaesembilla, 216 


— gillespieanum, 370 
— insulare, 368 
-——pacificum, 368 

— pubescens, 216 

— sphaerocarpum, 368 
—trichophyllum, 373 
Aplectrum, 234, 235 


_-—rostratum, 235 
| —stipulare, 235 


—viminale, 234, 235 
Apodytes, 255, 262 
—beninense, 263 
—brachystylis, 263 
—cambodiana, 263 
-—cuminensis, 263 


- —dimidiata, 262 
- — Gardneriana, 263 


Ft 


—— yunnanensis, 262 
Ardisia divergens, 216 


- —lindleyana, 217 


—punctata, 216, 217 
Areca tigillaria, 217 
Aristolochia hastata, 217 
— jackii, 217 

Arnebia, 312 
—asperrima, 325 

— Bungei, 326 
—cephalotes, 332 

— cornuta, 322 


/— decumbens, 322 


——  macrocalyx, 324 


— densiflora, 331 

-— echioides, 336 

— euchroma, 334 
-— fimbriata, 328 

— fimbriopetala, 326 
— flavescens, 328 


INDEX 


Arnebia Griffithii, 326 
— guttata, 330 

— Hancockiana, 354 
— hispidissima, 325 
— inconspicua, 333 

— leptosiphonoides, 326 
— linearifolia, 328 

— longiflora, 336 

— lutea, 325 
—macrothyrsa, 332 
— minima, 327 

— obovata, 329 

— Olgae, 329 

— orientalis, 322 

— perennis, 334 

— purpurascens, 325 
— Sewerzowi, 329 

— speciosa, 333 

— Szechenyii, 330 

— tetrastigma, 321 
—Thomsoni, 331 

— tibetana, 331 

— tinctoria, 321 

— tingens, 334 
Arnebiola migiurtina, 325 
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Astronidium degeneri, 103 
Axanthes arborea, 249 

— tomentosa, 249 

Ayer ayer, 229 
Azadirachta integrifoliola, 235 
Baccaurea, 226, 239 
—malayana, 227 
Backeria, 235 

— viminalis, 234 
Barringtonia macrostachya, 218 
Barthea cavaleriei, 172 
Batschia canescens, 340 
— caroliniensis, 339 

— conspicua, 340 

— decumbens, 344 

— disticha, 361 

— Gmelini, 339 

— longiflora, 344 

— pilosa, 348 

— sericea, 340 

— Torreyi, 348 

Bauhinia bidentata, 217 
—emarginata, 217 

— lucida, 217 

Begonia, 217 

— bracteata, 217 

— caespitosa, 217 

— fasciculata, 217 

— geniculata, 217 
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Begonia isoptera, 217 

—lepida, 217 

— orbiculata, 217 

— pilosa, 218 

— racemosa, 218 

— sublobata, 218 

Bennettia, 231 

— jackiana, 231 

Bera tampui, 227 

Bibliography of the Published Writings 
of the Staff and Students July 1, 
1951 — June 30, 1952, 407 

Blastus fengii, 166 

Boraginaceae, Studies in the, XXII. 
Noteworthy Species, Chiefly Asian 
and South American, 62 

Boraginaceae, Studies in the, XXIII. A 
Survey of the Genus Lithospermum, 
299 

Bourreria viridis, 64 

Brol, 87 

Bruguiera cylindrica, 242 

Bua choopa, 239 

Buraeavia carunculata,; 375 

—horneana, 374 

Calatola, 255, 258 

— laevigata, 258 

Calla angustifolia, 218 

— humilis, 218 

— nitida, 218 

Callosmia, 81 

— fragrans, 82 

Cameraria dubia, 246 

Campnosperma, 221 

— coriacea, 221 

— macrophylla, 221 

Camunium, 237 

Cantleya, 256, 270 

— corniculata, 270 

Capellia multiflora, 250 

Careya macrostachya, 218 

Cassinopsis, 255, 257 

— ilicifolia, 257 

— tinifolia, 258 

Cay la chua, 87 

Celastrus bivalvis, 218 

— pauciflora, 240 

Celtis attenuata, 218 

Centipeda minima, 117 

Cephalotaxus argotaenia, 195, 196 

Chalcas, 237 

— paniculata, 237 

Chamaecladon angustifolium, 218 

China, Notes on the Flora of, II, 166 

Chionanthus litoreus, 231 

Chionotria, 218 
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Chionotria rigida, 218 

Chirita barbata, 222 

— horsfieldii, 222 

Chlamydocarya, 256, 276 

—capitata, 276 

Choopa, 240 

Cinnamomum parthenoxylon, 230 

Citronella, 255, 259 

— costaricensis, 259 

— Gongonha, 259 

— ilicifolia, 259 

—incarum, 259 

—lucidula, 260 

— mucronata, 259 

— philippinensis, 260 

— samoensis, 260 

— sarmentosa, 259 

— Smythii, 260 

— vitiensis, 259 

Cleidion degeneri, 390 

— leptostachyum, 390 

— vieillardi vitiensis, 390 

Clematoclethra giraldii, 24 

Clerodendron acuminatum, 219, 220 

— disparifolium, 219 

— divaricatum, 219 

— jackianum, 219, 220 

— laevigatum, 219 

— molle, 219 

— nutans, 219, 220 

— penduliflorum, 219, 220 

—serratum, 219 

— velutinum, 219 

— villosum, 219 

— wallichii, 220 

Cleyera pentapetala, 248 

—rubiginosa, 248 

Cnestis emarginata, 220, 221 

— florida, 220 

— longifolia, 220 

— mimosoides, 221 

Codiocarpus, 256, 267 

— andamanicus, 267 

— Merrittii, 267 

Coelopyrum, 221 

—coriaceum, 221 

Comparative Morphology of the Icaci- 
naceae, The, VI. The Pollen, 252 

Connarus ferrugineus, 221 

— grandis, 221 

— jackianus, 236 

— javanicus, 220 

— lucidus, 221 

— mimosoides, 221 

— pyrrhocarpus, 221 

— semidecandrus, 221 


1952] 


Connarus villosus, 221 

Cordia Bridgesii, 64 

— iguaguana, 63 

— lutea, 65 

— marchionica, 65 

— varronifolia, 62 

— viridis, 64 

Craniospermum mongolicum, 74 

Cratoxylon, 223 

— clandestinum, 224 

— cochinchinense, 223 

— formosum, 223 

— racemosum, 224 

— sumatranum, 223 

Cremostachys fulva, 231 

Crossostylis pachyantha, 99 

— pedunculata, 98 

Cryptantha Weberi, 72 

Cunoniaceae of Fiji and Samoa, The. 
Studies of Pacific Island Plants, XII, 
119 

Cupania jackiana, 236 

Curculigo capitulifera, 222 

— latifolia, 221 

—recurvata, 222 

— sumatrana, 221 

— villosa, 222 

Cynoglossum amabile, 116 

Cyphorima latifolia, 342 

— lutea, 342 

Cyphotheca hispida, 167 

Cyrtandra aurea, 222 

— bicolor, 222 

—carnosa, 222 

— frutescens, 222 

— glabra, 222 

— hirsuta, 222 

— incompta, 222 

— macrophylla, 222 

— maculata, 222 

— peltata, 222 

— rubiginosa, 222 

Daut, A. OrvittE. The Comparative 
Morphology of the Icacinaceae, VI. 
The Pollen, 252 

Daydonia, 81 

— crassipes, 85 

Decaspermum fruticosum, 226 

Dehaasia incrassata, 230 

—microcarpa, 230 

Dendrobangia, 255, 260 

—pboliviana, 260 

Dendrophthoé incarnata, 231 

Desmostachys, 256, 272 

— Preussii, 272 

— Vogelii, 253, 272 
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Didissandra elongata, 223 
— frutescens, 223 
Didymocarpus barbata, 222 
— corniculata, 222, 223 
—crinita, 222 

— elongata, 223 

— frutescens, 223 

— ornithopus, 223 

— racemosa, 223 

— reptans, 223 

Dillenia excelsa, 250 

— micrantha, 250 

— parvifolia, 250 

— pulchella, 250 

Dioclea hispidissima, 325 
Diospyros foliosa, 110 
Diplectria divaricata, 233 
Diploclinium, 217, 218 
Discocalyx gillespieana, 109 
— obtecta, 108 

Discophora, 256, 273 

— guinanensis, 273 

— montana, 273 

— panamensis, 273 
Dissochaeta bracteata, 233 
— gracilis, 233 

— pallida, 234 
Draparnaudia multiflora, 152 
Drimyspermum phaleria, 239 
Drymispermum, 239 
Dryobalanops aromatica, 223 
— camphora, 223 

Duku, 229 

Echiochilon hispidissima, 325 
Echioides asperrimum, 325 
— Bungei, 326 

— decumbens, 322 

— fimbriopetalum, 326 

— Griffithii, 326 

— linearifolium, 328 

— obovatum, 329 

— tinctorium, 321 

Echium Benthami, 333 
Elaeocarpus borneensis, 237 
— ferrugineus, 237 

— jackianus, 237 

— nitidus, 223 

— petiolatus, 237 

Elatteria speciosa, 215 
Elodea, 223 

— egyptica, 223 

— formosa, 223 

— sumatrana, 223 

Elodes, 223 

Embelia canescens, 224 
Emmotum, 255, 256 
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Emmotum affine, 257 

—argenteum, 256 

— fagifolium, 257 

—glabrum, 257 

—nitens, 256 

— nudum, 256 

— orbiculatum, 257 

Enchidium, 224 

—verticillatum, 224 

Endospermum macrophyllum, 390 

——robbieanum, 401 

Epithinia, 224 

—malayana, 224 

Eriandra, a New Genus of Polygalaceae 
from New Guinea, 91 

Eriandra, 94 

— fragrans, 94 

Erioglossum rubiginosum, 244 

Eritrichium elongatum Paysoni, 67 

— Gayanum, 362 

—laxum, 66 

Ervatamia macrocarpa, 246 

— sphaerocarpa, 247 

Euphorbiaceae, Notes on Fijian. Studies 
of Pacific Island Plants, XIII, 367 

Eurya greenwoodii, 97 

Eurycoma, 224 

— longifolia, 224 

Euthemis, 224 

~—leucocarpa, 224 

— minor, 224 

Fagraea auriculata, 224 

—carnosa, 224, 225 

— epiphytica, 225 

— gracilipes, 113 

—monantha, 225 

— racemosa, 225 

— viridiflora, 113 

— vitiensis, 112 

— volubilis, 225 

Ficus deltoidea, 225 

— diversifolia, 225 

— glaberrima, 225 

— ovoidea, 225 

— rigida, 225 

Fiji and Samoa, The Cunoniaceae of. 
Studies of Pacific Island Plants, XII, 
119 

Fijian Euphorbiaceae, Notes on. Studies 
of Pacific Island Plants, XIII, 367 

Fijian Flowering Plants, Further Notes 
on. Studies of Pacific Island Plants, 
Paleo 7; 

Flacourtia inermis, 225 

Fordiophyton longipetiolatum, 168 

Fremya integrifolia, 153 
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Fremya myrtifolia, 153, 160 
— pubescens, 152 

— speciosa, 152, 161 
Galearia fulva, 231 

— jackiana, 231 

Gardenia anisophylla, 226, 240 
Gastrolepis, 256, 266 

— austro-caledonica, 267 
Geissois, 120 
—imthurnii, 122 

— stipularis, 123 

— superba, 121 
—ternata, 124 

—— glabrior, 127 

—-— minor, 128 

—— serrata, 127 

— — ternata, 126 
Glaphyria, 226 

— nitida, 226 

— sericea, 226 

Globba ciliata, 226 
Glochidion euryoides, 373 
Gluta, 245 

— benghas, 245 
Glycosmis, 218 

— macrophylla, 218, 219 
—-— macrorachis, 218 
—malayana, 219 
—pentaphylla macrorachis, 218 
—rigida, 218 

Gmelina elliptica, 226 

— villosa, 226 
Gomphandra mollis, 269 
— obscurinervis, 269 

— Petelotii, 269 
Gomphia oblongifolia, 226 
—sumatrana, 226 
Gonocaryum, 255, 265 
—calleryanum, 265 

— cognatum, 265 
—fuscum, 265 

— longeracemosum, 265 
Graptophyllum sessilifolium, 117 
Greenea corymbosa, 243 
— jackii, 243 

Grewia paniculata, 236 
Haasia incrassata, 230 

— microcarpa, 230 
Halorrhagis disticha, 226 
Hanguana, 249 

— kassintu, 249 
—malayana, 249 
Hedycarpus, 226 
—malayanus, 227 
Hedychium collinum, 227 
—sumatranum, 227 
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Helicia attenuata, 243 

— ovata, 243 

— petiolaris, 243 

Heliotropium lithospermoides, 352 

— mexicanum, 352 

— scorpioides, 361 

Helixanthera coccinea, 231 

— cylindrica, 231 

Helospora, 227 

— flavescens, 227 

Heptaca latifolia, 50 

Homalomena humilis, 218 

—— pumila, 218 

Hornstedtia, 215 

— imperialis, 215 

Hosiea, 256, 271 

— sinense, 271 

Hoya gracilis, 227 

— grandiflora, 227 

—imperialis, 227 

Hu, Suru-yinc. Notes on the Flora 
of China, II, 166 

Humirianthera, 255, 261 

—crispula, 261 

—rupestris, 261 

Hydnophytum, 227 

— formicarum, 227 

Hypericum aegyptiacum, 223 

Hypsagyne, 227 

Icacina, 255, 261 

— Mannii, 261 

— senegalensis, 261 

Icacinaceae, The Comparative Morphol- 
ogy of the, VI. The Pollen, 252 

Ilex, 238 

— spicata, 238 

Inga bubalina, 227 

—clypearia, 227 

Involucrum, 221 


Iodes, 256, 274 


— africana, 274 

— floribunda, 274 
—kamerunensis, 274 
— liberica, 274 

— ovalis, 274 

— philippinensis, 274 
—tomentella, 274 

— vitiginea, 274 
Irvingbaileya, 256, 266 
— australis, 266 
Ixonanthes, 223, 227 
—icosandra, 227 

— reticulata, 228 
Ixora candida, 228 
—montana, 228 

— neriifolia, 228 
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Ixora opaca, 228 

— parkinsoniana, 228 

— pendula, 228 

—— opaca, 228 

Jack’s Genera and Species of Malaysian 
Plants, William, 199 

Johnia sumatrana, 228, 244 

Jounson, ALBERT. G. 
White Pine Hybrids, 179 

Jounson, ALBERT and Scorr S. PAULEY. 
Aberrant Silver Maples, 296 

Jounstron, Ivan M. Studies in the 
Boraginaceae, XXII. Noteworthy 
Species, Chiefly Asian and South 
American, 62 

Jounston, Ivan M. Studies in the 
Boraginaceae, XXIII. A Survey of 
the Genus Lithospermum, 299 

Jonesia, 228 

— declinata, 228 

Kadsura pubescens, 50 

Kai namo, 111 

Kajos gaboe, 89 

Kalambuthi, 395, 398 

Kalambuthi ndamundamy, 393 

Kalatimbuthi, 393, 395 

Kandakanda, 394 

Katakata, 130, 139, 142, 145 

Kau ndrenga, 114 

Kibessia azurea, 241 

—echinata, 241 

Kitimoku, 385 

Kjellbergiodendron Burret, Notes on 
Xanthostemon F. Mueller and, 150 

Kjellbergiodendron, 162 

—celebicum, 161, 162 

— hylogeiton, 164 

— limnogeiton, 164 

Knema glauca, 228 

— glaucescens, 228 

Knesbeckia, 217 

Ko nang na, 87 

KosuskI, CLARENCE E. Studies in the 
Theaceae, XXV. The Genus Anneslea, 
79 

Kosuski, CLarence E. Studies in the 
Theaceae, XXVI. The Genus Visnea, 
188 

Kolomikta mandshurica, 18 

Kolonimbeka, 106 

Kutakuta, 142, 145 

Kutumirase, 107 

Lacaitaea calycosa, 75 

Lagerstroemia floribunda, 228 

Langsat, 229 

Lanséh, 227, 229 


Spontaneous 
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Lansium, 229 

—aqueum, 229 

— domesticum, 227, 229 

Lansone, 229 

Lasianthera, 256, 270 

— africana, 271 

Lasianthus, 229 

—attenuatus, 229 

— bracteatus, 230 

— cyanocarpus, 229, 230 

— everettii, 230 

— hirsutus, 229 

— inaequalis, 229 

— Jaevicaulis, 230 

— oculus-cati, 229, 230 

— roxburghii, 229 

Lau matui, 147 

Laurus incrassata, 230 

— parthenoxylon, 230 

Lavigeria, 255, 262 

— salutaris, 262 

Lecananthus, 230 

— erubescens, 230 

Lepidopetalum jackianum, 236 

Leptanthe macrostachya, 333 

Leptaulus, 255, 263 

— daphnoides, 264 

— grandifolius, 264 

Leptospermum, 226 

— commune javanica, 226 

— javanicum, 226 

— nitidum, 226 

Leretia, 255, 262 

—cordata, 262 

Leuconotis, 230 

— anceps, 230 

— cuspidata, 230 

— eugenifolia, 230 

Leucopogon cymbulae, 105 

—malayanum, 230 

— vitiensis, 105 

Li, Hu1-Liy. The Genus Amentotaxus, 
192 

Li, Hu1-Lin. A Taxonomic Review of 
the Genus Actinidia, 1 

Limonia leptostachya, 231 

Linociera dichotoma, 231 

— gillespiei, 113 

— litorea, 231 

— odorata, 231 

— purpurea, 231 

— vitiensis, 112 

Lithocarpus eichleri, 241 

— spicata, 241 

—  urceolaris, 241 

Lithodora Hancockiana, 354 


[VOL. XXXII 


Lithospermum, A Survey of the Genus. 
Studies in the Boraginaceae, XXIII, 
299 

Lithospermum, 312 

— aequatoriale, 359 

— affine, 359 

—afromontanum, 348 

— albiflorum, 341 

—andinum, 362 

— angustifolium, 343, 352 

— approximatum, 361 

— Arnebia, 321 

— Aucherii, 328 

— bejariense, 339 

— Benthami, 333 

— Berlandieri, 357 

— boreale, 344 

— Bungei, 326 

—calcicola, 360 

—— Conzattii, 360 

— californicum, 339 

— calycosum, 349 

— canescens, 340 

— carolinianum, 339 

— caroliniense, 339 

— chersinum, 356 

—cinereum, 358 

— cobrense, 338 

— cognatum, 337 

— colombianum, 360 

— confine, 346 

— Conzattii, 360 

—cornutum, 322 

— croceum, 339 

—crypthantiflorum, 344 

— cyanochroum, 334 

— decumbens, 322, 344 

~—densiflorum, 331 

— detonsum, 327 

— discolor, 356 

—-— candicans, 356 

— — subviride, 360 

— distichum, 361 

— diversifolium, 358 

— echioides, 336 

— erythrorhizon, 341 

— euchromon, 333 

—euryphyllum, 352 

— fimbriatum, 328 

— fimbriopetalum, 326 

— flavescens, 328 

— Galeottii, 349 

— Gayanum, 362 

— gentianoides, 338 

— Gmelini, 339 

— Griffithii, 326 
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Lithospermum guatemalense, 354 Lithospermum ruderale Torreyi, 348 
— guttatum, 330 — scabrum, 359 

| — Hancockianum, 354 — Seleri, 350 

(oo hirsutum, 359 — sericeum, 340 
— hirtum, 339 — Sewerzowi, 329 
— hispidissimum, 325 — Shepardae, 362 
— hoyasense, 360 — sordidum, 361 

| —hypoleucum, 356 — spathulatum, 361 
— incisum, 343 — strictum, 352 
— indecorum, 350 ——calycosum, 349 
—inornatum, 358 — strigosum, 339 
— jimulcense, 351 — Szechenyi, 330 
— laevigatum, 361 — tetrastigma, 321, 331 
—lanceolatum, 348 — tinctorium, 321 
— lasiosiphon, 338 — Torreyi, 348 
— latifolium, 342 — Tournefortii, 336 
—laxum, 348 — tschimganicum, 335 
— linearifolium, 328, 343 — tuberosum, 341 
—longiflorum, 336, 344 — tubuliflorum, 338 
—— mirabile, 342 — vestitum, 325 
— lutescens, 342 — virginianum, 340 
— luteum, 342 — viride, 355 
— Macbridei, 355 Litsea cordata, 248 
— madrense, 360 — cordifolia, 248 
— Mairei, 354 Lobi lobi, 225 
— matamorense, 356 Longetia, 376 
— mediale, 360 Loranthus coccineus, 231 
— minimum, 327 — cylindricus, 231 
— mirabile, 342 — ferrugineus, 231 
— Muelleri, 353 — incarnatus, 231 
—multiflorum, 337 — patulus, 231 
— murasaki, 341 — retusus, 232 
— Nelsonii, 357 Loxonia, 232 
— oblongifolium, 352 — acuminata, 232 
— obovatum, 329, 338 — discolor, 232 
— obtusiflorum, 356 — hirsuta, 232 
— obtusifolium, 349 Loxophyllum racemosum, 232 
— officinale, 342 Lucinaea, 237 
— —erythrorhizon, 341 — morindae, 237 
— — erythrorrhizon, 341 — polysperma, 237 
— — japonica, 341 Lumnitzera, 241 
— — latifolium, 342 — coccinea, 241 
— Palmeri, 355 — littorea, 241 
— papillosum, 358 Lutulutu, 389 
——  ambiguum, 358 Lycopsis Echioides, 336 
— Parksii, 345 Maba foliosa, 110 
——  rugulosum, 345 Macaranga, 376 
—— typicum, 346 — crenata, 382, 384 
— peruvianum, 359 — graeffeana, 382, 383 
— pilosum, 348 —— crenata, 384 
— Pringlei, 350 — — graeffeana, 383 
—prostratum, 356 — — major, 384 
— rosmarinifolium, 352 —- grandifolia, 331 
— ruderale, 348 — harveyana, 387 
—— Janceolatum, 348 —— glabrata, 387 


—— macrospermum, 348 — — puberula, 388 
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Macaranga leptostachya, 390 

—macrophylia, 390 

— magna, 381 

— marikoensis, 385 

— maudslayi, 390 

— membranacea, 378 

— sanguinea, 386 

— secunda, 388, 389 

— seemannii, 378, 379 

—— capillata, 380 

—-— deltoidea, 380 

— — seemannii, 379 

— vitiensis, 386 

Machilus incrassatus, 230 

Macrolenes, 234 

— nemorosa, 234 

— stellulata, 234 

Macromeria guttata, 330 

Macrosolen cochinchinensis, 231 

— retusus, 232 

Macrotomia Benthami, 333 

— cephalotes, 332 

— cyanochroa, 334 

— densiflora, 332 

— echioides, 336 

—endochroma, 334 

—euchroma, 333 

—— subacaulis, 334 

— grandis, 334 

— onosmoides, 334 

— perennis, 334 

—ugamensis, 334 

Maesa stenophylla, 106 

Makamakandora, 113 

Malaysian Plants, William Jack’s Genera 
and Species of, 199 

Mallotus, 243 

— albus, 243, 244 

—macrostachys, 243 

— tetracoccus, 244 

Mama, 378, 380 

Mangifera caesia, 232 

— foetida, 232 

— quadrifida, 232 

—rubicunda, 232 

Mangium caryophylloides, 242 

Maota mea, 147 

Maple, Skinner, 296 

Maple, Wier, 296 

Maples, Aberrant Silver, 296 

Mappa harveyana, 387 

— leptostachya, 390 

— macrophylla, 390 

— seeinanni, 379 

Mappia, 256, 271 

— angustifolia, 271 


Mappia longipes, 272 
— mexicana, 272 

— racemosa brachycarpa, 272 
Mappianthus, 256, 273 
— iodioides, 274 
Marumia, 234 
—nemorosa, 234 

— stellulata, 234 
Mbuambua, 113 
Medinilla alpestris, 232 
— crassifolia, 234 
—erythrophylla, 234 
— eximia, 233 

— hesseltii, 234 

— javanensis, 232 

— nana, 168 

— petelotii, 169 

— rubicunda, 234 

— subviridis, 101 

— verrucosa, 232 
Medusanthera, 256, 269 
— carolinensis, 269 

— glabra, 269 

— laxiflora, 269 

— papuana, 269 

— samoensis, 269 

— vitiensis, 269 
Melastoma alpestre, 232 
— bracteatum, 232 

— decemfidum, 233 

— divaricatum, 233 
— erectum, 233 

— exiguum, 233 
—eximium, 233 

— fallax, 233 

— glaucum, 233 

— gracile, 233 

— homostegium, 234 
—impuber, 233 

— malabathricum, 233, 234 
— nemorosum, 234 

— normale, 169 

— obvolutum, 234 

— pallidum, 234 

— polyanthum, 233 
— pulverulentum, 234 
— rotundifolium, 234 
—rubicundum, 234 
— sanguineum, 233 

— stellulatum, 234 
—viminale, 234 

Melia excelsa, 235 

— parasitica, 229 
Meliosma, 236 

— nitida, 236 

— sumatrana, 236 
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Melodinus eugenifolius, 230 

Memecylon coeruleum, 235 

—costatum, 235 

— manillanum, 235 

— paniculatum, 235 

Merrit1, E. D. Notes on Xanthostemon 
F. Mueller and Kjellbergiodendron 
Burret, 150 

Merrit, E. D. William Jack’s Genera 
and Species of Malaysian Plants, 199 

Merrilliodendron, 255, 265 

— rotense, 265 

Metrosideros, 156 

— operculata, 153 

— suberosa, 156 

— vera, 156 

Metroxylon, 244 

— sagus, 244 

Microcos glabra, 236 

— paniculata, 236 

— tomentosa, 236 

Microtropis bivalvis, 218 

Microula blepharolepis, 72 

— diffusa, 72 

Millingtonia, 236 

— sumatrana, 236 

Milnea montana, 236 

Mimosa djiringa, 236 

— jiringa, 236 

— koeringa, 236 

Miquelia, 256, 275 

— Cumingii, 275 

Mocanera, 189 

— canariensis, 190 

Molatha, 373 

Molau, 372 

—ndamu, 136 

Monocera, 237 

— ferruginea, 237 

— petiolata, 237 

Morinda polysperma, 237 

— tetramera, 237 

—umbellata, 237 

Morphology of the Icacinaceae, The 
Comparative, VI. The Pollen, 252 

Mountnorrisia, 81 

— crassipes, 85 

— fragrans, 82 

Munbya cephalotes, 332 

— conglobata, 332 

— cyanochroa, 334 

— densiflora, 331 

— perennis, 334 

Murraea, 237 

Murraya, 237 

— paniculata, 237 


Myosotis foliosa, 361 

— grandiflora, 361 

Myristica glauca, 228 

— sumatrana, 228 

Myrmecodia, 237 

— tuberosa, 237 

Myrtus trinervia, 242 

Nagaba-mokkoku, 86 

Nagaba-shirakuchizulu, 60 

Nani, 156 

Nania, 156 

— petiolata, 156 

—— vera, 156 

Natha, 372 

Natsiatum, 256, 271 

— herpeticum, 271 

Nda’alu, 114 

Ndavo, 379, 381, 383, 384, 386 

Ndavolutu, 381 

Neodissochaeta, 235 

— gracilis, 233 

Nepenthes, 237 

— albomarginata, 238 

—ampullaria, 237 

— distillatoria, 238 

— gracilis, 238 

— mirabilis, 238 

— phyllamphora, 238 

—rafflesiana, 238 

Nephelium lappaceum, 238 

Neuburghia sumatrana, 246 

Neuropeltis, 238 

Neuropteris, 238 

New Genus of Polygalaceae from New 
Guinea, Eriandra, A, 91 

New Guinea, Eriandra, A New Genus 
of Polygalaceae from, 91 

Nicolaia, 215 

—elatior, 215, 216 

—imperialis, 215 

— speciosa, 215 

Notes on the Flora of China, II, 166 

Notes on Xanthostemon F. Mueller and 
Kjellbergiodendron Burret, 150 

Noteworthy Species, Chiefly Asian and 
South American. Studies in the Bor- 
aginaceae, XXII, 62 

Nothapodytes, 256, 273 

— foetida, 273 

— pittosporoides, 253, 273 

Octas, 238 

— spicata, 238 

Octosomatium Kerrii, 75 

Oecopetalum, 255, 259 

— mexicanum, 259 

Olea vitiensis, 112 
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Omphalodes blepharolepis, 72 

— diffusa, 72 

Omphalopus fallax, 233 

Oncosperma filamentosum, 217 

— tigillaria, 217 

Onosmodium carolinianum, 339 

Ophiorrhiza heterophylla, 238 

— tomentosa, 238 

Orchipeda sumatrana, 246 

Osbeckia chinensis, 170 

Ottoschulzia, 255, 257 

— cubensis, 257 

Ouratea angustifolia, 226 

— sumatrana, 226 

— zeylanica, 226 

Ovotu, 389 

Oxyspora paniculata, 170 

Pachycentria fengii, 170 

Pacific Island Plants, Studies of, XI. 
Further Notes on Fijian Flowering 
Plants, 97 

Pacific Island Plants, Studies of, XII. 
The Cunoniaceae of Fiji and Samoa, 
119 

Pacific Island Plants, Studies of, XIII. 
Notes on Fijian Euphorbiaceae, 367 

Pagiantha macrocarpa, 246 

— megacarpa, 247 

— sphaerocarpa, 246 

— thurstonii, 114 

Paracelastrus bivalvis, 218 

Paranneslea, 81 

— donnaiensis, 89 

— donnalensis, 89 

Parinari, 239 

— costatum, 239 

— jackiana, 239 

— sumatrana, 239 

Parinarium, 239 

Parkia graveolens, 214 

— macrocarpa, 214 

— speciosa, 214 

Pasania eichleri, 241 

Patisna, 239, 248 

— glabra, 239 

PAULEY, Scott S. and ALBERT JOHNSON. 
Aberrant Silver Maples, 296 

Pennantia, 255, 258 

— corymbosa, 258 

— Cunninghamii, 258 

Pentaloba lanceolata, 240 

Pentaphragma begonifolium, 239 

Peronema, 239 

— canescens, 239 

Persea incrassata, 230 

Pete, 214 
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Petek, 214 

Petermannia, 217, 218 

Petrocarya, 239 

— excelsa, 239 

— sumatrana, 239 

Phaeomeria, 215 

— imperialis, 215 

— magnifica, 215 

— speciosa, 215 

Phaleria, 239 

— capitata, 239 

Phyllagathis rotundifolia, 234 

— wenshanensis, 171 

Phyteuma begonifolium, 239 

Phytocrene, 256, 275 

— Blancoi, 275 

— bracteata, 275 

— dasycarpa, 275 

Pierardia, 239 

—- dulcis, 239 

Pinus hunnewelli, 183 

—strobus X parviflora, 183 

Pithecellobium bubalinum, 227 

— clypearia, 227 

— jiringa, 236 

Pittosporea serrulata, 240 

Pittosporopsis, 255, 258 

— Kerrii, 258 

Pittosporum serrulatum, 240 

Plagiopetalum esquirolii, 172 

— henryi, 172 

Platea, 255, 260 

— hainanensis, 261 

— latifolia, 260 

— parviflora, 261 

— philippinensis, 260 

Plerandra insolita, 103 

— pickeringii, 103 

Pleurisanthes, 255, 262 

— flava, 262 

— parviflora, 262 

Podocarpus argotaenia, 194, 195, 196 

— insignis, 195 

Pogonathera pulverulenta, 234 

Pollen, The. The Comparative Mor- 
phology of the Icacinaceae, VI, 252 

Polycephalium, 256, 275 

— Poggei, 275 

Polygalaceae from New Guinea, Erian- 
dra, A New Genus of, 91 

Polygalaceae tribe Moutabeae, 93 

Polyporandra, 256, 275 

— scandens, 275 

Poraqueiba, 255, 257 

— sericea, 257 

Poroporo, 371 
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Posoqueria anisophylla, 240 
Prunus kolomikta, 18 
Pseudixora sumatrana, 247 
Psilobium, 240 

— nutans, 240 

— tomentosum, 240 
Psychotria aurantiaca, 240, 241 
— malayana, 240, 241 

— stipulacea, 240 
Pternandra, 241 

— capitellata, 241 
—coerulescens, 241 
—echinata, 241 

Pullea, 148 

— perryana, 148 
Pyrenacantha, 256, 277 
— scandens, 277 

— vitifolia, 277 

— volubilis, 277 
Pyrrhanthus, 241 

— flammeus, 241 

— littoreus, 241 

Quercus eichleri, 241, 242 
—lamponga, 242 

— oligoneura, 241 

— racemosa, 241 

— spicata, 241 

— urceolaris, 241, 242 
Quisqualis conferta, 245 
— densiflora, 245 
Rafflesia, 242 

—arnoldi, 242 
—elephantina, 242 

— titan, 242 

Rambeh, 240 

Randia anisophylla, 226, 240 
—sumatrana, 247 
Rauwolfia, 242 
—samarensis, 242 

— sumatrana, 242 
Rejoua, 247 

Renghas, 245 

Reung, 87 

Rhaphiostylis, 255, 264 
— cordifolia, 264 

— ferruginea, 264 

— fusca, 264 

— latifolia, 264 
Rhizophora, 242 
—caryophylloides, 242 
Rhodamnia, 242 

— cinerea, 242 

— dumetorum, 242 

— siamensis, 242 

— trinervia, 242 
Rhododendron apoanum, 243 
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Rhododendron malayanum, 243 

Rhopala, 243 

— attenuata, 243 

—moluccana, 243 , 

— ovata, 243 

Rhyticaryum, 256, 276 

— elegans, 276 

Richtera, 81 

Ricinocarpus anisodontus, 397 

— consimilis, 392 

— denudatus, 399 

— grandis, 392 

—insulanus, 395 

— laevifolius, 399 

— latifolius, 395 

— repandus, 398 

—rivularis, 394 

— wilkesianus, 393 

Rinorea lanceolata, 240 

Rondeletia corymbosa, 243 

— spicata, 243 

Roscoea, 245 

— pentandra, 245 

Rote, 385 

Rottlera alba, 243 

— tetracocca, 244 

Roupala, 243 

Rourea javanica, 220 

Roureopsis emarginata, 220 

— javanica, 220 

— pubinervis, 221 

Roven, P. van & C. G. G. J. vAN STEENIS. 
Eriandra, a New Genus of Polygala- 
ceae from New Guinea, 91 

Rure, 145 

Ruru, 393 

Sagus laevis, 244 

Saitamu, 147 

Salacia, 227, 228, 244 

— prinoides, 228, 244 

Salvia splendens, 116 

Samoa, The Cunoniaceae of Fiji and. 
Studies of Pacific Island Plants, XII, 
119 

Samu ni mbati, 98 

Santaloides floridum, 220 

— mimosoides, 220, 221 

Sapindus rubiginosus, 244 

Saraca declinata, 228 

Sarcopyramis bodinieri, 172 

—napalensis, 173 

— nepalensis, 172 

— — bodinieri, 172 

Sarcostigma, 256, 276 

— Horsfieldii, 276 

— philippinensis, 276 
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Sarcostigma surigaoénse, 277 

— Wallichii, 277 

Sasariwai, 394 

Saukalambuthi, 371 

Saurauia, 234 

—camptodonta, 248 

— cauliflora, 248 

— inflexidens, 248 

— jackiana, 248 

— media, 248 

— rubiginosa, 248 

— serrata, 248 

— tomentosa, 49 

— tristyla, 247, 248 

Sax, Kart. The Arnold Arboretum dur- 
ing the Fiscal Year Ended June 30, 
1952, 403 

Schwenkfeldia glabra, 249 

— malaccensis, 249 

— villosa, 249 

Scleranthera dubia, 246 

Scurrula ferruginea, 231 

Scyphiphora, 224 

— hydrophyllacea, 224 

Seruserumasala, 105 

Sila, 109 

Silver Maples, Aberrant, 296 

Singasinga, 145 

SmirH, A. C. Studies of Pacific Island 
Plants, XI. Further Notes on Fijian 
Flowering Plants, 97 

SmitH, A. C. Studies of Pacific Island 
Plants, X{i. The Cunoniaceae of Fiji 
and Samoa, 119 

SmitH, A. C. Studies of Pacific Island 
Plants, XIII. Notes on Fijian Euphor- 
biaceae, 367 

Sole, 103, 104 

Sole lailai, 104 

Sole ndina, 103 

Sonerila begoniaefolia, 244 

—cantonensis, 173 

— erecta, 244 

— henryi, 172 

— heterophylla, 244 
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